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PREFACE AND ACKNOWLEDGMET

Steps were being taken to obtain facts about the talents

of our youth several years before the Russians launched their

first earth satellite. In January 1957, Dr. John C. Flanagan

prepared and submitted the first proposal for Project TALENT:

An Inventory of the Aptitude Resources Available for the Na-

tion's Needs in Professional, Technical, and Public Service

Fields.

A conference was held in the Washington Office of the

American Institute for Research on February 27, 1957. At

this meeting the proposal was presented to representatives

of government agencies and professional groups. At about the

same time the proposal was discussed with representatives of

private foundations interested in educational research. The

National Science Foundation a8.:eed to coordinate plans for

government participation in the stady.

Dr. Flanagan, in his capacity as Professor of Psychology

at the University of Pittsburgh prepared a special proposal

to the Cooperative Research Program of the United States Of-

fice of Education requesting support for an important aspect

of the study dealing with personal background data. The Ad-

visory Committee for the Cooperative Research Program recom-

mended support for this study and the contract was completed

in June 1957. Dr. Robert C. Craig, who had been a Research

Scientist on the staff of the American Institute for Research
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for two years was transferred to the staff of the University

of Pittsburgh to serve as Program Director for the study. He

began work full time on Project TALENT on July 1, 1957.

On October 10, 1957, representatives of several federal

agencies met with the project staff at the offices of the Na-

tional Science Foundation in Washington to discuss the value

of the coordinated research effort, raise technical questions

regarding the conduct of the research project, and to make

recommendations for further financial support of the project.

The conferees felt the project would have important outcomes

of definite value to both national and individual objectives.

They recommended support for a thorough planning study.

In the spring of 1958, the National Institute of Mental

Health, the Office of Naval Research, and the National Science

Foundation negotiated supporting contracts with the University

of Pittsbur6 n and the American Instifiite for Research to sup-

plement the funds provided by the United States Office of Edu-

cation to carry out the planning phase of the study. In June,

Dr. Robert C. Craig resigned to accept a teaching position.

Dr. John T. Dailey replaced him as Program Director.

The plans developed by the Advisory Panels and the project

staff were submitted to various agencies in the fall of 1958

with a request for support. Dr. Roy M. Hall, Assistant Com-

missioner for Research in the United States Office of Education,

coordinated government planning. In accordance with a new agree-

ment regarding responsibility for fields of major concern in the

post-Sputnik period, this coordination had been shifted from the

ii



National Science Foundation to the Office of Education.

In a meeting with Dr. Roy M. Hall at his office in

October 1958, it was the consensus of the representatives

of the interested agencies that this research was so vital

to the new plans and programs of the Office of Education

that it seemed most appropriate for that Office to provide

major support for the program. On the basis of these reom-

mendations Dr. Flanagan prepared a proposal requesting the

additional support needed f r the first five years of the

project.

This proposal and plans for the study were reviewed and

recommended for approval by the Advisory Committee of the

Cooperative Research Program in January 1958. At that time

the Committee Chairman was Dr. Ralph W. Tyler, Center for

Advanced Study in the Behavioral Sciences, Palo Alto,

California.

An important step toward the realization of this

research program was taken when the United States Commis-

sioner of Education, Lawrence G. Derthick, approved the

proposal that the Cooperative Research Program supply the

major portion of the support needed.

These funds together with those provided by the

National Institute of Mental Health and the Office of

Naval Research enabled the staff to proceed in May 1959

with the tryout of experimental forms of the data collection

instruments.

Since the inception of Project TALENT, Dr. John C.

Flanagan, Professor of Psychology at the University of

Pittsburgh and Director of the American Institute for
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for Research, has been the Responsible Investigator for

the study. Dr. John T. Dailey of the University of Pitts-

burgh and AIR has been the Program Director since Dr.

Craig resigned in Juie 1958. Other members of the staff

who have taken major responsibility for various aspects

of the program include: Marion F. Shaycoft, Supervisor

for Measurement Studies; William A. Gorham, Supervisor

for Special Studies; David B. Orr, Supervisor for School

CharacteristicsStudies; Isadore Goldberg, Supervisor for

Manpower and Guidance Studies; and Clinton A. Neyman, Jr.,

Supervisor for Services.

Four panels of the nation's leading experts were

asked to work with the staff in a planning study for the

testing phase. They have been active in all phases since.

In addition to experts from these panels, other sampling

experts worked with in determining the sampling procedures

were: Morris Hansen of the Bureau of the Census, Frederick

Stephan of Princeton University, William eochran of

Harvard University, and Phillip J. Rulon of the Harvard

Graduate School of Education. The overall Chariman of

the Advisory Panels during the planning phase was Dr.

John H. Fischer, then Superintendent of the Bal-
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timore Public Schools. The present Chairman is Dr. Kenneth

E. Oberholtzer, Superintendent of the Denver Public Schools.

The following is a list of the Advisory Panels and their

members:

Guidance and Counseling Panel

Chairman, Edward Landy, Director, Division of Counseling
Services, Newton (Massachusetts) Public Schools
Ralph F. Berdie, Director, Student Counseling Bureau,
University of Minnesota
Bruce E. Shear, Chief, Bureau of Guidance, New York State
Education Department

John M. Stalnaker, President, National Merit Scholarship
Corporation

David V. Tiedeman Associate Professor of Education,
Harvard University

Arthur E. Traxler, Executive Director, Educational
Records Bureau

Leona X. Tyler, Professor of Psychology, University
of Oregon

Educational Research Panel

Chairman, Robert J. Keller, Director, University High
School, University of Minnesota

Reverend O'Neil C. D'Amour, Assistant to the Executive
Secretary, National Catholic Education Association

Paul L. Banfield, Headmaster, Landon School (Maryland)
Warren G. Findley, Assistant Superintendent for Pupil
Personnel Services, Atlanta Public Schools
Earl J. McGrath, Professor of Education, Teachers
College, Columbia University
Paul T. Rankin, Assistant Superintendent of Schools,
Detroit Public Schools

James W. Reynolds, Professor of Education, University
of Texas

J. Wayne Wrightstone, Director, Bureau of Educational
Research, New York City Board of Education

Testing Problems Panel

Chairman, Robert L. Thorndike, Head, Department of
Psychological Foundations and Services, Teachers
College, Columbia University

Henry Chauncey, President, Educational Testing Service
Wayne H. Holtzman, Associate Director, Hogg Foundation,
University of Texas
A. Paul Horst, Professor of Psychology, University
of Washington

Lloyd G. Humphreys, Chairman, Department of Psychology,
University of Illinois
E. Lowell Kelly, Director, Bureau of Psychological
Services, University of Michigan

Joseph Zubin, Principal Research Scientist, Biometrics Re-
search Unit, New York State Department of Mental Hygiene

v



Manpower and Sociology Panel
*

Chairman, Samuel A. Stouffer, Director, Laboratory of
Social Relations, Harvard University
E. Franklin Frazier, Head, Department of Sociology,
Howard University
Seymour E. Harris, Chairman, Department of Economic.,

Harvard University
Donald G. Marquis, Massachusetts Institute of Technology

Irving D. Lorge, Executive Officer, Institute of
Psychological Research, Teachers College,

Columbia University
C. Joseph Nuesse, Dean, School of Social Science,
Catholic University of America

Fred L. Strodtbeck, Associate Professor of Sociology,

University of Chicago

An Advisory Council of the presidents and executive

secretaries of the professional and scientific associations

interested in the project were asked to give advice and coun-

sel and to review the suggestions and plans of the four panels.

The Advisory Council in 1959-60 included:

Martin Essex, President, American Association of
School Administrators

George E. Watson, President, Council of Chief State
School Officers

Edgar Fuller, Executive Secretary, Council of Chief
State School Officers

Dvuld S. Arbuckle, President, American Personnel
a~d Guidance Association

Arthur A. Hitchcock, Executive Secretary, Americnr

Personnel and Guidance Association
Paul E. Klopsteg, President, American Associatio"

for the Advancement of Science
Dael Wolfle, Administrative Secretary, American
Association for the Advancement of Science

Donald 0. Hebb, President, American Psychological

Association
John G. Darley, Executive Secretary, American

Psychological Association
Robert E. Willis, President, National School Boards
Association

W. A. Shannon, Executive Director, National School
Boards Association

Cliff Robinson, President, National Association of
Secondary School Principals

The Rt. Rev. Msgr. T. Leo Keaveny, President,
Secondary School Department, National Catholic

Education Association
The Rt. Rev. Msgr. F. G. Hochwald, Executive Secretary

National Catholic Education Association

* Dr. Stouffer was a most effective chairman until his untimely

death in the summer of 1960.
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Many professional people outside the staff of Project TALMT

gave most generously of their time and efforts. Most outstanding

were the 90 Regional Coordinators who were the field representa-

tives for the project. Much of the success Project TALU has e-

joyed can be attributed to their efforts in arranging for the eeop-

eration of the schools in administering the tests. They also

served as advisors on administrative procedures for the testing

phase of the study.

Regional Coordinators for the project are listed by states:.

Alabama
Paul R. Givens, Birmingham-Southern College

Herbert Eber, Birmingham
Alaska*
Arizona and Nevada

Richard E. 'Schutz, Arizona State University, Tempe

Arkansas
Carter Short, U-iversity of Arkansas, Fayetteville
Hardy C. Wilcooon, University of Arkansas, Fayettevills

California
Alex D. Aloia, Loyola University of Los Angeles
John Caffrey, Director of Research, Palo Alto
Unified School District

Frederick J. McDonald, Stanford University

Colorado
Anthony C. Tucker, University of Denver

Connecticut
Joseph Raymond Gerberich, University of Connecticut, Storrw

Delaware

Arthur R. DeLong, University of Delaware, Newark
District of Columbia

William A. Gorham, University of Pittsburgh
Florida

Edward Caldwell, Board of Public Instruction,

Manatee County, Bradenton
John V. McQuitty, University of Florida, Gainesville

Georgia
Cameron Fincher, Georgia State College

for Business Administration, Atlanta
0. H. Fort, Board of Education, Atlanta

Richard H. Kicklighter, University of Florida, Gainesville
R. T. Osborne, University of Georgia, Athens

Hawaii*

Zlwy'n DeLaurier, State Guidance Supervisor,
Department of Mducation, Boise

Illinois
N. L. Gage, University of Illinois, Champaign
Lyman J. Smith, Illinois State Schoiarship Commission,Deerfield

Indiana
N. A. Fattu, Indiana University, Bloomington

H. H. Remmers, Purdue University, lafayetTc

* Handled by Central Staff vii



Iowa
Arthur Mittman, University of Iowa, Iowa City
Gordon J. Rhum, Iowa State Teachers College, Cedar Falls
Herbert M. Silvey, Iowa State Teachers College, Cedar Falls

Kansas
Kenneth E. Anderson, University of Kansas, Lawrence
Charles B. Watkins, Guidance and Personnel Service
Kansas State Department of Public Instruction, Topeka

Kentucky
Ernest McDaniel, University of Kentucky, Lexington

Louisiana
Robert N. Vidulich, Louisiana State University, Baton Rouge

Maine
David R. Fink, Jr., University of Maine, Orono

Maryland
Robert C. Lloyd, Baltimore Public Sch: ols

Massachusetts
Seth Arsenian, Springfield College
George S. Elias, Springfield College
Edward Scanlon, Division of Counseling Services,
Newton Public Schools, Wes. Newton

Michigan
Claude L. Nemzek, University of Detroit
Edwin G. Spacie, Central Michigan University

Mt. Pleasant (now deceased)
Buford Stefflre, Michigan State University, East Lansing
Frank B. Womer, University of Michigan, Ann Arbor

Minnesota
Ralph F. Berdie, Director, Student Counseling Bureau,
University of Minnesota

Robert J. Keller, Director, University High School,
University of Minnesota

Mississippi
Roscoe A. Boyer, University of Mississippi, University
Russell W. Levanway, Millsaps College, Jackson

Missouri
Joseph L. French, University of Missouri, Columbia
Robert Eo Lefton, Psychological Associates, Clayton

Montana
William A, Garrison, Eastern Montana College

of Education, Billings
Nebraska

Warren Baller, University of Nebraska, Lincoln
New Hampshire and Vermont

Paul Mclntire, University of New HAjmpshire, Durham
New Jersey

Albert Thompson, Oradell
New Mexico

Virginia Keehan, Department of Education, Santa Fe
New York

Warren W. Coxe, Delmar
S. David Farr, University of Buffalo
John M. Skalski, Fordham University
Percival M. Symonds, Professor Emeritus, Teachers College,
Columbia University (now deceased)

Clarence M. Williams, University of Rochester
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North Carolina
Roy N. Anderson, North Carolina State College, Raleigh
Junius A. Davis, University of North Carolina, Greensboro
Thomas E. Jeffrey, University of North Carolina, Chapel Hill
William E. Perry, University of North Carolina, Chapel Hill

North Dakota
Ralph H. Kolstoe, University of North Dakota, Grand Forks
Robert E. Larson, State AgrLcultural College, Fargo
Grant M. Norem, State Teachers College, Minot

Ohio
Howard B. Lyman, University of Cincinnati
Walter S. Nosal, John Carroll University, Cleveland
Ray Wood, Columbus

Oklahoma
W. R. Brown, University of Oklahoma, Norman
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J. Spencer Carlson, University of Oregon, Eugene

Pennsylvania
L. Kathryn Dice, Department of Public Instruction,

Harrisburg
Roy B. Hackman, Philadelphia
C Mauritz Lindvall, Univerpity of Pittsburgh
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Frances E. Dunn, Brown University, Providence

South Carolina
R. L. Kalmbach, Columbia Public Schools, Columbia
W. C. McCall, University of South Carolina, Columbia
Donna S. Young, University of South Carolina, Columbia

South Dakota
V. Gregory Rosemont, Huron College, Huron

Tennessee
George E. Copple, Vanderbilt University, Nashville
Louise W. Cureton, Knoxville

Texas
Robert P. Anderson, lexas Technological College, Lubock
H. Paul Kelley, University of Texas, Austin
Saul B. Sells, Texas Christian University, Fort Worth
Franklin L. Stovall, University of Houston
David F. Votaw, Sr., San Marcos

Utah
Hyrum M. Smith, Department of Public Instruction, Salt

Lake City
Virginia

Richard L. Beard, University of Virginia, Charlottesville
William A. Gorham, University of Pittsburgh
Donald J. Herrmann, College of William and Mary, Williamsburgh

Washington
William C. Budd, Western Washington College of Education,

Bellingham
Glen E. Maier, Eastern Washington College of Education, Cheney

West Virginia
Walter Jarecke, University of West Virginia, Morgantown

Wisconsin
Elden A. Bond, Milwaukee Public Schools
Robert C. Craig, Marquette University, Milwaukee
Ralph H. Tindall, Milwaukee Public Schools

Wyom ing
R. Duane Andrews, Department of Education, Cheyenne
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advised on planning the analysis.

The following individuals proposed the original drafts

of the various chapters:

Chapter I: Rationale for the Study
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This report represents a joint effort. It was produced
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staff for Project TALENT.
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CHAPTER I

RATIONALE FOR THE STUDY

Are we making the most of the talents of our youth? Will

our children identify, develop and use their aptitudes and

abilities? Experts disagree on the nature and extent of

available talents. They disagree on how our schools should

help each student to develop his talents. And they further

disagree on how the individual and the nation can best use the

talents developed.

Would raising the quality of our schools in underprivi-

leged areas double or quadruple our supply of top-level scien-

tists, writers, or statesmen? The author of "Wasted Talent"

in the report, The Nation's Children published for the 1960

White House Conference on Children and Youth cites studies

which he believes demonstrate that superior education is di-

rectly responsible for producing high-level talent. This

view is supported by the fact that in the Science Talent

Search in which winners are selected solely on a national ba-

sis without set quotas from individual states, 40 percent of

the winners come from New York State which has less than tea

percent of the eligible population. New York State's expenditures
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for education are among the highest in the country. It is

also common knowledge that certain teachers and certain de-

partments in other parts of the country produce a high pro-

portion of the winners in national contests of creative writing,

debating, drama, and art.

Many educational experts disagree with the view that only

a fraction of the potential talents of our young people are

developed. Articles on the value of scholarship aid have usual-

ly suggested that there are a relatively small fraction of

the very able students who are unable to obtain college train-

ing. A report on college scholarships and the higher educa-

tion of gifted students indicates that most of the several

thousand students in the study obtained scholarships and vent on

to college. Approximately 2000 of the remaining candidates

had very high scores but did not win scholarship support of

any kind. Nearly ninety percent of these students went on

to college in spite of their failure to obtain financial sup-

port. It is clear that when we consider only the top one-

half of one percent of the nation's high school graduates,

nearly all of them go to college. This would indicate that

only a very small fraction of the available supply of high-

level talent is currently being wasted.

Experts also disagree on the basic nature of human tal-

ents. John B. Watson, the founder of behavioristic psychology,

stated that given a normal healthy infant he could by varying

the environment build into that child any desired pattern of

talents. Few psychologists in America still hold this view

today. In Russia, however, there is still strong support

for this theory.

If children do differ in their ability to learn, is this
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ability a single dimension of mind as implied by the Intel-

ligence quotient from the Stanford-Binet and other tests of

general intelligence, or are children's mental abilities

best described in terms of several dimensions or aptitudes?

During World War II it was clearly demonstrated that the

pattern of aptitudes that made a good pilot was different

from that which made a good navigator. A series of twenty

aptitude tests was given to thousands of cadets before they

started training. A follow-up study of their later success

in pilot or navigator training indicated which combination of

high test scores identified the superior pilot or navigator.

If human talents include a variety of patterns and we

are not limited to the single dimension of academic apti tude

identified by tests of general intelligence, how can we ident-

ify and develop these patterns? How many important patterns

of aptitude are there? How can we identify the patterns, which

if developed, will make a superior surgeon, high school

English teacher, electronics engineer, or auto mechanic?

The identification of a student's unique pattern of

aptitudes is the first important step. If he is to realize

his highest potential, his talents must be developed. What

types of learning experience wiJ4 be most effective? Many

controversies exist regarding what constitutes the best second-

ary education program. In the past few years there has been

a demand from colleges and universities for increased empha-

sis on the basic skills of reading and writing, and more for-

mal training in mathematics and science. Many scholars, es-

pecially those representing the European point of view, say

that in America's effort to achieve secondae-y.education for

all,we have sacrificed not only scholarship standards, but
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the basic fundamental curriculum as well. The critics say

that courses in life adjustment, swimming,ad driver training

are inadequate substitutes for much needed advanced training

in the fields of mathematics and physics essential to develop-

ing the talents of our able youth.

Other experts on seconday education argue that the schools

have a strong responsibility to train our young people for

citizenship and to broaden the torizons of the many students

who will not go on to colleges and universities.

There is pressure for larger secondary schools in vhich

a greater variety of courses and more homogeneous grouping of

talents is possible. Opponents of this view argue for more

personal attention in smaller schools and greater opportunities

for the development of leadership in both curricular and extra-

curricular activities.

Reinforcing the view that poorly qualified teachers are

instructing our students in the wrong courses in our secondary

schools are the efforts by national subject matter specialists

to revise drastically the whole course of instruction in many

fields of secondary education, including science, mathematics,

and the foreign languages.

The many proposals and cotiter proposals for changing

our school programs offered by committees, commissions and in-

dividual critics all appear vulnerable on one important criti-

cism. They represent opinions and lack a sound factual basis.

The final, and perhaps most important aspect of the pro-

cess of increasing the realization of the individual's potential

is the use he makes of his unique patterns of aptitudes and

abilities after they have been developed. The problems here

are centered around such topics as motivation, creativity and
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productivity.

In a recent study of the motivation to work the investi-

gators report that factors such as a good salary, a good su-

pervisor, good working conditions, congenial fellow workers,

and a good working environment are sufficient to prevent dis-

satisfaction with work, but they do not provide the positive

incentives necessary for strong and persistent efforts. It

is proposed that this positive type of motivation to work is

provided when the individual realizes that his efforts make

a definite contribution toward achieving a goal which he rec-

ognizes to be important. Thus, growth and accomplishment

become the principal motivators. This concept of self-reali-

zation is in opposition to the popular view that motivation

and morale are primarily a function of an appreciative super-

visor and a pleasant working environment.

The factors influencing cre&.tivity have also been the

subject of much recent speculation among those concerned with

the problem of helping individuals to make best use of their

talents. Some argue that creativity is primarily a product

of a favorable environment. Others have conducted studies

to show that certain types of creativity can be substantially

improved through special training courses. There is also a

limited amount of evidence suggesting that creativity results

from a special aptitude for seeing the application of a

familiar idea in an unusual or novel situation.

There has been much concern regarding the productivity

of both individuals and groups. Everyone is familiar with

examples of the highly talented individual wasting his talents

even after they have been fully developed, because he does

not make best u~e of his aptitudes and abilities. We are



also familiar with persons who, in spite of rather mediocre

abilities, have forged ahead to make significant contributions.

These issues regarding the talents of American youth--

their identification, development, and use--provided the basic

framework for the design of Project Talent. The ensuing

chapters outline the steps in planning and carrying out the

initial phase of a project to provide a sound factual bas±s

to assist parents, teachers and school administrators in help-

ing each individual to realize his greatest potential.
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CHAPTER II

BACKGROUND AND PLANNING

The year was 1959. In a hotel conference room in the

nation's capital, a group of men sat quietly making plans

for 1984. While the headlines shouted threats of atomic

war, atmospheric pollution, social disintegration, and Big

Brother, they were calmly perfecting plans for a 25-year

study of American youth and their schools. About 410,000

high school students and their schools were to be studied

intensively over a 25-year period.

This was to be America's first census of the aptitudes,

achievements, and talent potentials of its youth. The

students were to be followed up in one year after graduation

from high school and then five years, ten years, and twenty

years after, in order to compare their test performances

band the school's educational and guidance programs with what

the students did as adults.

The year was 1939-o20 years before. A similar group

of men sat around another conference table in Vew York City

discubsing a proposal for a similar study. Dr. John C.
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Flanagan was presenting a proposal to the C ,mmittee on

Measurement and Guidance of the American Council on Edu-

cation to draw a national sample for inventorying the apti-

tudes and achievements of American youth. While all agreed

on the vital importance of such a project, i* was reluc-

tantly concluded after much discussion that the project

would not be feasible at that time because of the relatively

primitive facilities then existing for scoring tests and

processirg large masses of data.

Within a few months, World War II erupted. During

World War II Dr. Flanagan mobilized a large group of

psychologists in a research program supporting our U.S.

Air Corps. This group in a short period of three or four

years made great strides in the techniques of mass testing

programs and were responsible for a substantial improvement

in the accuracy of selecting pilots and other aircrew mem-

bers for training. The other Armed Services also had such

programs and made much progress in the state of the art of

testing and handling of mass data.

Soon after World War II, several members of the Air

Corps group began actively to work toward a national cen-

sus of aptitudes and achievements. Dr. Robert L. Thorndike

of Columbia University was assigned responsibility for

research toward determining the feasibility of such a

census. and the best way of doing it. Later, in 1956, a

conference on Air Force problems and test standardization

was held under the chairmanship of Dr. Lloydl G. Humphreys.

This group outlined tentative specifications for a recom-

mended aptitude census.

The work during World War II emphasized the importance
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of follow-up studies to prove that the tests used really

work in the sense that scores on selected tests are actually

demonstrated to predict future important performance. This

and similar work improved the effectiveness of follow-up

techniques and greatly increased the general level of

"know-how" in this field. An excellent example of this is

Thorndike's follow-up study of 10,000 men who had taken the

battery of 20 aircrew aptitude tests during World War II.

He compared their scores with data regarding occupational

field entered and salary level achieved twelve years later.

Planning

As a result of a series of meetings during 1957,

several government agen-.ies agreed to support a planning

study to determine the Talent Census needs from a national

point of view and to prepare a specific plan for the pro-

gram. This planning study was conducted jointly by the

American Institute for Research and the University of Pitts-

burgh, with support from the National Institute of Mental

Health, the National Science Foundation, the Office of

Naval Research, and the Cooperative Research Program of

the U.S. Office of Education.

During this planning phase, the new impetus given

educational and scientific studies following the successful

satellite experiments of the USSR resulted in a definition

of areas of responsibility in these fields among the federal

agencies. At this time support of testing programs at the

secondary school level was allocated to the U.S. Office of

Education. The National Science Foundation therefore suggested,

with the concurrence of the Assistant Commissioner of Education

for Research, that responsibility for planning and coordinating
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this program be transferred to the U.S. Office of Education.

As a result of this and subsequent decisions "Project

Talent" is financed for the most part by funds from the

U.S. Office of Education.

Plans developed through the Panels were reviewed by an

Advisory Council composed principally of Presidents and

Executive Secretaries of the professional associations most

interested in the findings from this study. (See preface

for details about Panels and Advisory Council.)

Regional Coordinators (part-time Project field repre-

sentatives) administered the program locally. They arranged

for cooperation of schools, and served as savisors on

procedures. These local officials, familiar with the edu-

cational needs and resources of the local communities. were

the key representatives in the important testing phase.

All results from the survey and the studies which

follow will be published and will be available to educators

and research specialists. Prior to publication, these studies

will be reviewed by the Panels of experts and the Advisory

Council. Many educational and research groups have expressed

keen interest in these studies and will be kept fully informed.

A series of reports will be made to educational agencies through-

out the country. Reports will go to the cooperating school

systems, to schools of education, to state departments of

education, and to private educational associations, as well

as to the supporting agencies. Results will also be of interest

to parents., to industry, to the military services, and to anyone

concerned with education and- the optimum development and use of

human talents, at all levels.
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The responsibility for administering the tests of all

sorts and collecting the data about the students and their

past experiences was placed directly in the hands of the

selected schools. The scientific analysis of the original

data and the collection of the follow-up data are being

accomplished under the direction of the program staff of

the University of Pittsburgh with special assistance from

the American Institute for Research.

Collecting the Data

In the late spring of 1960, the two-day battery of

approximately 30 psychological, educational, and background

measures was administered to the students in five percent

of the nation's high schools. There were 440,000 students

tested in 1353 secondary schools. This will provide a base

line of the measurable characteristics of a large repre-

sentative sample of high school students. Since it is plan-

ned to secure national norms for one complete age group

(the fifteen-year-olds), the high school students tested had

to be supplemented by a sample of the fifteen-year-olds not

enrolled in any high school. Therefore in one-tenth of the

school districts in the sample, not only the students in the

selected school but also all other fifteen-year-olds resid-

ing in the district were tested. This category includes

fifteen-year-olds who are still in elementary school, those

who have dropped out of school without graduating, and high

school graduates. The student response was gratifyingly

favorable. A number of news stories reported that attendance

was noticeably higher on the days of testing.

The original data, including the individual item

responses on life history items, activities, and interest
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tests, are being preserved to compare with later samples of

important behavioral measures during the follow-up study.

The Tests

The two-day battery of tests was designed to be repre-

sentative of the types of aptitude, achievement, interest,

and personality tests that have been proven useful and

important in selection, measurement, and guidance of young

people at the secondary school level. The test battery

includes questionnaires to obtain important background and

life history information regarding the previous experiences

of the students, their neighborhood, family, community, etc.

There are also measures of their motivations, leveis of

vocational and economic aspiration, value systems, and per-

sonal plans. The tests were designed to measure the func-

tions covered by most of the standardized tests now widely

used with high school students.

All tests used in the project were prepared especially

for this research, following detailed specifications devel-

oped by the staff and Advisory Panel after a year's inten-

sive study. No test is an exact parallel of any existing

commercial test. The tests will be withheld from subsequent

publication and will be reserved for use in research and in

the standardization of other tests. The test types used were:

1. Information
a. Vocabulary h. Aeronautics. and Space
b. Literature i. Electricity and Elect-
c. Music J. Mechanics tronics
d. Social Studies k. Farming
e. Mathematics 1. Home Economics
f.. Physical Sciences m. Sports
g. Biological Sciences n. Other areas of

information

2. Memory for Sentences 9. Effective Expression

3. Memory for Words 10. Word Functions in

4. Disguised Words 11. Readp rt8dg;0ehension

5. Spelling 12. Creativity

6. Capitalization 13. Mechanical Reasoning

7. Punctuation 1i. Visualization in Two

8. E h Usage Dimensions
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15. Visualization in 20. Arithmetic Computation
Three Dimensions

21. Table Reading
16. Abstract Reasoning

22. Clerical Checking
17. Arithmetic Reasoning

23. Object Inspection
18, Mathematics -

Introductory 24. Preferences

19. Mathematics -

Advanced

The Interest Test includes material similar to that in

several of the more popular interest inventories now being

adiministered to high school students. If obtains self-

reports of interest in a wide variety of occupational and

professional activities. The Student Activities Inventory

is also of the self-description form and includes material

similar to that in many of the popular personality tests

specifically designed for high school students. It will be

scored to provide indicators of several aspects oft the

personality and temperament of the normal high school

student.

The Student Information Blank was developed especially

for the study to obtain factual life history information

about the students. Questions were designed to gather in-

formation on such topics as school and family background,

socio-cultural indicators, activities and organizations,

and plans for after high school.

Health questions were developed to determine the

current status of the student's health, as well as to

record past health history.

The tests are described in detail in Chapter VII.

The Schools in the Study

It was planned to select the schools by a random
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process so they would be representative of all the secondary

schools in the United States. Five percent of the high

schools (grades 9-12) were to be selected. Data were to be

gathered for all of the students in each school selected.

The selection took into account such factors as size and

type of school. Some of the leading experts on sampling

problems in the colaetry were used as consultants in deciding

how to select the schools. Of the 1357 schools selected,

approximately 955 were senior high schools and the others

were the associated junior high schools. This number of

schools included approximately 410,000 students.

The Follow-Up Study

Each group of high school students will be followed up

approximately one year after the completion of their high

school training (or when they normally would graduate if

they drop out before graduation). Thus, the 12th grade

group will be followed up in the summer of 1961; the 11th

grade group in 1962; the 10th grade group in 1963; and the

9th grade group in 1964. The students will be asked to

report on the occupations and training courses actually

entered, the reasons for their choices, their success and

satisfaction with the activity chosen, marriage status,

present plans (including marriage plans), changes of resi-

dence, and other related facts regarding their education,

career, and adjustment. This information will then be com-

pared with the original test and background data by

appropriate electronic computing equipment, and studies of

the relationships of test scores and of other originally

gathered information to the status of individuals will then

be made.
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At this time there will be many studies to estimate the

effects of various treatments (such as the school's educa-

tional procedures or :thi counseling procedures) on later

behavior such as going to college, entering various occupa-

tions, etc. Yearly reports are to be prepared containing the

findings in the analysis of each successive grade group. At

the end of the one-year follow-up, valuable new information

should be available regarding such important behaviors as

entering college, becoming unemployed, leaving the farm, en-

tering the Armed Forces, remaining in high school until

graduation, etc.

It is also proposed that there be follow-up studies

five years, ten years, and twenty years after graduation

from highi school.. This would provide information regarding

college courses, the first year of occupational experience

following college graduation, entry into graduate training,

early work experiences for persons going into professional

training, marriage experience, re-enlistment in the military,

and ultimately an estimate of the significance of the indi-

vidual's personal adjustment, satisfactions, and contribu-

tions in relation to this potentiality as revealed in the

initial testing program. *These follow-up studies will be

done by maintaining continuous contact with these indi-

viduals and by obtaining information from them at periodic

intervals. Every effort is being made to plan the study in

such a way as to maximize participant cooperation in terms

of returning questionnaires, answering correspondence, etc.

As a collateral type .of study, a "follow-back" tech-

nique has been developed. With this technique it is possible

to do, in effect, follow-up studies in some instances where
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the original link of communication Vithv-the subject has been

broken. An example of this might be to obtain a list of all

of the fellows in the American Physical Society of the right

age range twenty years after the test administration of the

study. There should be a substantial number of these, and

five percent of them should be represented in the original

group of students. The total list of names would be matched

with the list in the study. Name, name of parents, birth

date, high school attended, year of graduation, plus other

information will be available to use in matching records.

This group could then be compared with the other students

to discover important differences in test scores and be-

havior of the two groups while in high school.

Processing the Information in the Study

One of the technological break-throughs making this

study practical and feasible at this time has been the

development of the optical sensing electronic scoring

machines. The original electrical test scoring machines

were based on having pencil marks on an answer sheet com-

plete the circuits between two tiny blades in the scoring

machine and thus send a pulse over a dial indicating the

score. This required the use of a special electrographic

pencil and was a relatively slow, expensive, and not com-

p'etely dependable process. With optical sensing, the

subject makes a mark on the answer sheet with ink or any

opaque material and the machine senses or receives the re-

sult by a photoelectric cell. This is a far more reliable

procedure and is many times faster. The electronic scoring

machine developed by Dr. E. F. Lindquist at the University

of Iowa will score, check, print, and punch cards for 13



tests at a time at the rate of 6000 answer sheets per hour.

In later operations a computer converts the scores to 'a

standard scale, and prints the individual's name, standard

scores, combined scores, and other desired information.

The Lindquist optical scanning automatic punch was also

employed. This reads answer sheets end punches the responses

onto IBM cards at a rate of 6000 cards per hour.

Electronic data processing procedures and machines now

make it possible to store hundreds of bits of detailed in-

formation on each of the 4 10,000 students on tapes and cards

in readily accessible form for the many important types of

analyses and follow,.up studies.

What Will Be Done With The Data

Each school filled out approximately 50 pages of

questionnaire material regarding its educational programs,

characteristics, activities, guidance program, and counselors.

Nearly 100 individual test scores and several hundred items

of information about life history, aims, experiences, plans,

aspirations, etc., were obtained for each student. Several

hundred items of information are available about each

school. All of these test and school measures will event-

ually be related to a number of target or goal pay-off

variables which will be measures of important educational

outcomes and life outcomes. A basic purpose of the studies

for Project TALENT is to study the interrelationships of

each test or school measure and each criterion vari-

able, with all other test and school measures held constant.

The initial approach will be through the basic procedure of

multiple-regression analysis. Here, for the large numbers of

the predictor variables (test and school measures) versus a
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single goal criterion measure at a time, partial and multiple

correlations will be computed.

Ordinary correlations between a predictor variable and

a dependent goal criterion measure are usually difficult to

interpret and my not really represent the true specific rela-

tionship between a pair of measures. A striking example of

this occurred in a study of Naval recruiting some years ago.

It was found, for the various recruiting areas of the country,

there waVs a high negative! relationship between theiproportion

of fmilies with television (iets and the recruits obtained

from the area per thousand population. However, a multiple-

regresion eaalysis showed that there was actually a zero rela-

tionship between television sets and recruit productivity when,

other measures are considered. and held constant. This was a

result of TV sets (at that time -.1950) existing mainly in the

ind, trialized areas of the country. There was a true unique

relationship between degree of industrialization and recruit

productivity. This remained as a strong relationship when

about 40 variables were analyzed simultaneously, whereas the

TV relationship vanished.

It is planned that such multiple regression studies will

be carried out for groups of 90 to 100 measures at a time

against a specific criterion measure. Such measures will

include graduating from high school, going to college, grades

made in high school, grades made in college, the occupation

entered, the salary received after a number of years,

whether the student has migrated. how well he likes his

occupational choice, the types of courses he takes in college,

whether he becomes a scientist, or leader, or delinquent,

or something else.
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Group Comparison Studies

As a further approach in exploring the relationships in the

information that has been accumulated,, distributions of scores will

be examined for large numbers of special groups such as:

a. Occupational groups

b. Parental occupation groups

c. Regional groups

d. Unusually successful groups (creative)

e. Unusually unsuccessful groups (delinquents,
psychiatric cases. etc.)

f. Migrants

g. Types of school

h. Groups with specific attitudes toward
business, saving, spending

i. Groups planning military careers

After the first round of these studies has indicated

potential clusterings of the variables' interrelationships,

more complex and sophisticated matched group comparisons will

be made. Here, averages and other statistics will be computed

for all measures for matched groups (groups that are alike in

N dimensions but are different in dimension N plus 1). Ex-

ample s:

a. Students alike in sex, grade, region, socio-

economic status, high school grades, and

total Information Test score, but different

in planning to attend college (or skipping a

grade, failing a grade, wanting to become a

scientist, ability to write a paragraph,

self-concept, basic values, etc.)

b. Schools alike in type, size, and parental

occupation mix, but different in student-
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teacher ratio (or per pupil expenditure,

average teacher salay, number of books in

library, whether in a specific experimental

curriculum group, age of principal, whether

multiple or single track, percent of teachers

who are men, courses offered., etc.)

Expected Results

In this kind of scientific study, it is possible to

know in advance some of the major types of information

which will be preoduced.

Some of the important results of this National Aptitude

and Ability Census will be:

An Inventory of Human Resources. "Project Talent" will

be a tremendous inventory or stocktaking in which we find

out the capabilities of our youth.

We also plan to study the relationships between one

kind of .ability and another, between one type of school

course and another, and between personal hobbies and the

development of many types of competence.

A Set of Standaxrds for Educational and Psychological

Measurement. When reliable measures have been dbtained

from thousands of persons in a systematically selected

sample, it will be possible to provide a more accurate set

of benchmarks or standards for test authors to use in

standardizing tests so that scores indicate comparable

levels of ability.

ThLis ay be roughly compared to the basic standards

such as the marked. bars for measuring length, or the stan-

dard weights which the National Bureau of Standards main-

tains.
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A Comprehensive Counseling Guide Indicating the Patterns

of Aptitude and Ability Which Are Predictive of Success in

Various Careers. In the follow-ups after the national ex-

aminations and. analysis, students who took the tests will

be located and asked to report on educational and vocational

experiences. A young girl may have become a secretary, or a

housewife, or she may have gone to college. By studying

thousands of student aptitude, interest, and ability pat-

terns, and finding out the person's later activities and

occupations, we will learn a great deal. This will help

students by predicting more precisely what kinds of apti-

tudes and abilities, what kinds of courses, and what kinds

of interests constitute the best basis for various kinds of

careers. A machinist needs good mechanical ability, a

scientist needs mathematical ability, but counselors and

teachers know that many other factors enter into the quali-

fications for success in a career. Motivation is a necessary

ingredient, but the best use of the student's special talents

requires that he identify this talent early and obtain the

education essential for the full development and effective

use of his powers.

It is anticipated that "Project Talent" will make a

significant contribution toward meeting this need: better

prediction, based on actual follow-ups, of a young person's

chances for success in a given field. To some extent, this

can be done today, and it has been an enormous incentive to

teachers, young people, and parents to be told, for example,

"This boy unquestionably has talent in a given direction.

If he car, continue his education, he may reasonably expect

to master his chosen trade or profession."
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A Better Understanding of How Young People Choose

Their Life Work. Many people follow their family trade or

profession. They tend to think that people know quite

early what their life work will be. Other people drift

into an occupation and they tend to think that everyone

else more-or-less drifts into a particular trade, bUsiness

or profession. Many people feel that they have very little

choice.

However, many people today do have a choice, and the

diversity of occupations and the need for special training

continue to increase. • We have begun to learn something

about the processes by which a young person decides that he

would like to be a teacher, a lawyer, or an apprentice for

a trade. This study and others can help us understand at

what ages certain lifetime careers tend to be chosen.

Naturally, high school seniors talk more about their

future careers than do high school freshmen. Yet there are

many indications that even younger children already have

interests which are related to the fields in which they

lat6r work.

A Better Understanding of the Educational Experiences

Which Prepare Students for Their Life Work. American edu-

cation is noted for its diversity. Only through the analysis

of detailed information about students, their educational

experiences, and their subsequent successes or failures ca;a

we hope to make our educational system as flexible and

responsive to the individual needs of its students as it

must be if our nation is to continue to develop and prosper.

"Project Talent" has been carefully designed to fill

an important national need for facts regarding the
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identification, development, and utilization of our human

resources. This information is intended as a basic for

manpower policies, and as a basic resource for the many

individuals responsible for the education of our children.

It is hoped that the study may lead to a better under-

standing of mobility of adults and children and a better

understanding of educational and other early life exper-

iences that are conducive to civic leadership, mental

health, etc., in adulthood.

First results of initial studies are expected to

become available early in 1961. The results of the first

follow-.up study should become available about eight to

twelve months later.
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CHAPTER III

SELECTING THE STUDENTS AND THE SCHOOLS

"One school in the mountains of Eastern Kentucky is

reached by a small secondary road bounded on either side by

steep hills heavily wooded with pine. Occasionally the

woods open sufficiently to reveal a cabin with an out build-

ing or two, then the trees close in again, the steep slopes

silently inhospitable to attempts to use the land to gain a

livelihood. At a sharp fork in the road, one turns to the

right as directed and the road dribbles out and becomes non-

existent. A wide shallow brook describes a graceful arc as

it sweeps along the foot of the hill directly ahead. Across

the brook is a school and accompanying dormitories. The

dormitories are necessary, for the isolated and rugged coun-

try makes daily trips to and from school impossible. This

is Red Bird Settlement School."*

*Letter from Regional Coordinator
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At the corner of W. 205 St. and Golden Ave. in the

Bronx, in New York City, students gather from all over the

city to study calculus and other advanced courses in sci-

ence and mathematics. A high proportion of them will even-

tually go through graduate school and receive a Ph.D. This

is the Bronx High School of Science.

Near a school on the south bank of the Potomac River,

Gadsby's Tavern still stands in the "Old Town" section of

Alexandria, Virginia, flanked by many historic old homes of

the same period. The Tavern, a favorite meeting place of

George Washington, is just a few blocks from the George

Washington High School.

Off a residential street in Washington, D. C., a drive-

way sweeps into a broad arc up a hill in front of the main

entrance of a modern parochial secondary school. The struc-

ture is a modern brick and glass design on the outside which

carries through to contemporary functional structure on the

inside. Swinging through the glass doors, one is immediate-

ly impressed by the quiet and efficient atmosphere. Students

move from room to room with a bearing which seems to re-

flect their pride in the physical plant itself. Adjoining

the school is a modern athletic field which is in use just

about every afternoon after school. This is the Archbishop

Carroll High School.

On about the 17th of November 1959 the superintendents

for these schools opened their mail and read a letter in-

viting them to participate in Project Talent. Almost a

thousand other superintendents received this letter at the

same time. The schools involved make up about five percent

of the secondary schools in all 50 states of the United
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States. Roughly one school out of every twenty was invited

to participate in Project Mlent', the first national survey

of aptitudes and achievement.

How the Schools were Selected

How did Red Bird Settlement High School happen to par-

ticipate in the project? How did the Bronx High School of

Science happen to participate? And how did each of the

other 1,355 high schools happen to be in the project? Did

they volunteer? Or were they invited? And if they were in

the project by invitation, who decided what schools were to

be invited? And on what basis were the decisions made?

And furthermore how can a talent "census" be taken without

testing all students in all schools?

The answer to these questions is a rather long one and

if it gets a little technical in spots, we hope the readers

will bear with us, because the selection of the schools was

a cornerstone of the project.

Only rarely is a census study based on information

gathered from 100 percent of the individuals in the group.

For instance, in a high proportion of the surveys carried

out by the Bureau of the Census, the Bureau of Labor Sta-

tistics, the Department of Agriculture, and other govern-

mental organizations, only part of the group is studied,

sometimes a very small part. In industrial and commercial

operations too, decisions as to whether the product meets

the standards are usually based on inspection of only a

very small proportion of the total production. It would

be impractical to grade a carload of wheat or a bale of

cotton on any other basis. Similarly, only a portion of the

total group of American high school students was included
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in Project Talent.

But unless the participants in the study were an appro-

priate group, one that was sufficiently representative of

high school students in the country as a whole, the objec-

tives.Qf the study could not be met; it would be impossible

to use the results to draw soune "erences about "the Ameri-

can high school" or "the American high school student". The

"national census of talents" would be a miscount, and infer-

ences based on it misleading. Hence, in planning the pro-

ject, there had to be tremendous stress on using sound meth-

ods of determining what schools would have the opportunity

to participate, Nothing could be left to chance--and some-

what paradoxically almost everything had to be left to chance.

This remark will probably seem enigmatic to anyone who is

not a statistician with specialized knowledge in the area of

sampling methodology. The authors hope that by the time the

reader has finished this chapter the remark will no longer

seem enigmatic.

The Problem of Sampling

The objectives of Project Talent, and the questions to

be answered by it, were discussed in Chapter II. The an-

swers to these questions were to be based on high school

students. But which ones? The theoretically ideal solution

would have been to test all high school students in the

United States. But this, obviously, would have been utterly

impossible from any practical viewpoint. There are over

10,000,000 secondary school students in public and private

high schools. Limitations on available money, manpower,

and time meant that it would be out of the question to test

more than about one-twentieth of these students at the very
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most. The question that then arises is "Which twentieth?".

This is the essence of the "sampling problem". In its tech-

nical sense the word "sample" means a sub-group chosen from

a total group (technically called a "population") for the

purpose of getting information on the basis of which infer-

ences can be drawn about the total group.

In the case of Project Talent, the basic "population"

about which information is sought consists of the total group

of high school students in the United States, in Grades 9

through 12.

In any situation where a sample is to be chosen there

are three basic ways in which it might be done; let us call

these methods the "method of available cases", the "quota

method", and the "random sampling method".

The method of available cases is by far the least satis-

factory of the three. No principle underlies it except that

of expediency. The method is just what its name implies.

The only reason for inclusion in the sub-group is willing-

ness to be in it. The way this method would apply to Project

Talent might be as follows. Suppose it had been decided to

have the Project Talent sample consist of 1300 of the approx-

imately 26,000 high schools in the United States. 'The first

1300 schools that volunteered would constitute the sample.

This would obviously not be a representative group. Volun-

teers are seldom representative of non-volunteers; ask any

Army man! The mere fact of having volunteered would in it-

self constitute an important difference. Now suppose that

fewer than the requisite 1300 schools volunteered spontan-

eously. The next step, if the "method of available cases"

were still being used, would be to write letters to addition-
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al schools inviting them to participate. Names of those ad-

ditional schools would be taken from any handy source--a

mailing list that happened to be on hand, the membership list

of some association, or any other source or sources that

would provide the requisite number of schools. Some of the

invited schools would agree to participate and others would

decline. But more could be invited until the total number

of participants was deemed sufficiently impressive. No mat-

ter that they would not be representative! One of the more

spectacular examples of the deficiencies of the "method of

available cases" was a poll conducted just prior to the 1936

presidential election. The people polled were chosen from

lists of automobile registrations, telephone directories,

and other convenient sources, and on the basis of this not-

at-all representative sample, a Republican victory was pre-

dicted. The voters, however, did not cooperate. There was

a Democratic landslide and the magazine which had conducted

the poll, the Literary Digest, went out of business soon af-

ter.

What are the alternatives? Does the cure lie in speci-

fying that certain important characteristics must appear in

the sample in the same proportion as in the "population"?

For instance, one might specify that the proportion of public,

parochial, and private schools in the sample must be the same

as in the "population", not only on an overall basis, but also

within each state. Having thus set up "quotas" for public

schools from Colorado, parochial schools from Michigan, etc.,

one would still select schools from any list that happened to

be handy--or accept those that volunteered--until the quotas

were filled.
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This-is the "quota method". The number of individuals

wlth a particular characteristic or set of characteristics

is specified in advance. The fact that these "quotas" are

set in such a way that they are at least roughly proportion-

al to the incidence of the characteristics in the "population"

as a whole constitutes a great improvement over the "method

of available cases". But some of the major disadvantages

are still there. The sample is still largely self-selected

or selected on the basis of convenience and availability.

While the proportions are right in certain specified charac-

teristics, they can be very badly off in regard to other im-

portant characteristics.

The only satisfactory solution known is to make the se-

lection in a random manner. One may use either a simple ran-

doa sample or some other form of "probability sample"--a

"stratified random sample", for instance.

One characteristic of a simple random sample is that

every member of the "population" has an exactly equal chance

of being in the sample. To obtain a simple random sample,

some procedure must be set up for drawing the sample on a

strictly random basis, and in drawing the sample all members

of the "population" must be treated exactly alike.

As applied to Project Talent this would mean that each

school must have an opportunity to be selected for the sample

and that the probability of being selected must be the same

for every school. A reasonable question to ask is "Would

this simple random sampling procedure gmrantee a represen-

tative sample?". And the answer is "No". The sample would

probably tend to be representative but the chances that it

would be exactly like the population in regard to any speci-
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fied determinable characteristics are small indeed. For ex-

ample, suppose that 7.934% of the high schools in the United

States are in California. Does this mean that 7.934% of the

schools -in the sample would be in California? No, it does

not! Chance doesn't operate that way. Maybe fewer than 6%

of the schools in the sample would be in California; maybe

over 9% would be0 In other words, with a large sample the

proportions would probably be fairly close bu: not exact.

One would know after the swaple had been selected how good it

was in this respect. But what about the characteristics that

may be important but cannot be measured or otherwise deter-

mined? Will the sample be representative in terms of these

imponderables? Consider, for example, the enthusiasm of the

teachers. Surely this is a factor which has some bearing on

the effectiveness of the school. But it is a factor that

cannot be quantified accurately at present and perhaps never

will be quantifiable. Would a simple random sample of schools

be representative in terms of the average level of enthusiasm

among the teachers in the school? The answer is the same as

for readily determinable characteristics such as the state in

which the school is located. The sample would tend towards

representativeness, but would probably not be exactly repre-

sentative. In other words it would be a good sample--but

would it be good enough? As a matter of fact it probably

would be good enough to give acceptable results; but it is

possible to do better than that. The reader will recall that

the "quota method" has one advantage that the simple randnm

sampling method lacks. If the quota method is used and if

the quotas are set up properly, it is possible to guarantee

that the sample will be representative, at least with respect
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to the characteristics in terms of which quotas are speci-

fied. For instance, if quotas are specified for schools of

various sizes, these quotas can be set in such a way that the

representation of various-sized schools in the sample will be

proportional to their representation in the "population of

schools". This advantage of the quota method can be combined

with the advantages of random sampling by adopting a device

called "stratif.ied random sampling". This consists in divid-

ing the population (e.g., the schools) into groups which are

similar in regard to one or more characteristics (for in-

stance, location, size, type, etc.). The "quota" for each

of these homogeneous groups, which in the plural are called

"strata" (singular: "stratun"), is a specified proportion

* of the total number of members of the stratum. Thus far this

description will probably seem to the reader to be a straight

description of the quota method; and that is exactly what it

is--thus far. The difference comes in at the point where the

sample is actually chosen.

Within each stratum, a strictly random selection proce-

dure is used. Every school in the stratum is treated on ex-

actly the same basis as every other; chance alone determines

which schools within the stratum are chosen to constitute the

quota. This makes it possible to guarantee that the sample

will be representative in regard to the characteristics speci-

fied by the strata. True, it is not feasible to specify all

the relevant characteristics. Some are imponderables, not

capable of being quantified, or indicated in objective terms

(teacher enthusiasm was given as an example of this). Other

factors that not only are relevant and important but even are

capable of being measured may be overlooked, because in our



present stage of knowledge their importance is still unknown

or overlooked. Still other factors, which are measurable

and of recognized importance, may nevertheless have to be e-

liminated as bases for stratification merely because there

are practical limits to the number of different characteris-

tics on which the "population" should be stratified. If

there are too many strata, the number of members in many of

them will be too mall., so that their theorct:lcal represen-

tation in the sample will be fractional--which is always in-

convenient and usually impossible. In view of the fact that

there is thus an upper limit on the number of "stratifica-

tion variables" that can be used, what about the relevant

variables that are not used as bases for stratification?

Will the sample be representative in regard to them? The

answer, as in the case of simple random sampling, is that it

will tend to, but that it will not be exactly representative.

However, it is likely to be more nearly representative on

many variables when stratified on some, than it would be if

there had been no stratification. In brief, stratification

makes the sample more representative in some respects and

less representative in none--a fine example of having one's

cake and eating it too. In view of this admirable feature,

it should come as no surprise to the reader that stratified

random sampling was the method chosen for selecting the Pro-

ject Talent sample. The characteristics on which the strati-

"ication was baoed are discussed later in this chapter.

But before we discuss how we stratified what we sampled,

it is necessary to explain just what it was that we did

sample. Or to put it more technically, what kind of "samp-

ling unit" was used? There were several possibilities. The



primary sampling unit might have been the student, the school,

a specific grade in a specific school, the school system

(which in most cases would be the same as the city, town, or

township), the county, or even the state. If the first of

these alternatives, the individual student, were chosen as

the sampling unit, it would mean that each student would be

chosen at random individually to be in the sample. The fact

that any particular student had been chosen would have no

bearing whatever on whether any of his classmates or school-

mates, or any fellow-residents of his town, county, or state

were also chosen. At the other extreme, if the state were

the primary sampling unit, it would mean that perhaps one or

two or more states would be chosen at random frm among the

fifty, and that then only students in the selected states

would be tested. This would not be a good way of doing the

sampling for Project Talent. There are enormous differences

among states in regard to educational standards and many

other highly relevant factors. A small handful of states

could hardly be expected to represent the country as a whole

very well.

On strictly theoretical grounds the ideal procedure for

Project Talent might have been to use the individual student

as the sampling unit, since thic would have made it possible

to draw accurate conclusions about American high school stu.

dents in general on the basis of a mialler sample than with

any other procedure. But from any realistic vimopolut this

"ideal procedure" would have been patently inpractical. Ay

procedure whereby a mall fraction of the students in a als

ts taken out of the normal classroom routine for two days to

take a battery of tests will almost certainly disrupt the
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learning schedule of the rest of the students in the class.

Most school administrators feel that any large scale compre-

hensive testing program is most likely to be useful if re-

sults are available for all students in the school, or at

least for all students in the grade, so that it will be pos-

sible to determine how any student stands in relation to his

fellow-students--and al)so how the school as a w1-hole stands

0 in relation to othher school. ')r tatc t e another

way, using the school as the sampling unit and testing all

V a students within the selected schools has the following ma-

jor advantages:

1. It is administratively convenient.

2. The results for the individual students are
more useful, both to the student and to the
school, when results are available 'or all
students in the school,

3. It provides a better basis for research on
the schools themselves--as opposed to research
on the students. Certain kinds of7 questiono,
requiring comparisons of results for different
kinds of schools, can be answered better when
data are available for all students in the
schools concerned than when only a small frac-
tion of the students -has been testedeven
though a larger number of schools may be in-
volved under the latter circumstances.

In brief, then, it was decided to use the school as the

sampling unit, and to test all students in selected schools,

not only because this seemed to be the practical procedure

closest to the theoretically ideal but impractical procedure

of using the student as the sampling unit, but also because

it had theoretical advantages in its own right. (As things

later turned out, it was agreed to depart from the chosen

procedure in two places--New York City and Chicago--where

the school administrators preferred to have more schools

tested but only a fraction of the students in each school.
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In New York City it was agreed to test one out of 12 students

in ever high school. In the case of Chicago's 38 academic

and technical high schools, 20 of them were selected at ran-

dam and one-tenth of the students in every grade in every se-

lected school were tested.)

More specifically, in the case of the public schools,

in situations where junior high schools existed, the sampling

unit was to be the senior high school together with its as-

sociated junior high school(s). One purpose of treating

junior high schools this way was to maximize the extent to

which all four grades (9 through 12) would be included for

the same school system. This special treatment of junior

high schools was not deemed necessary in the case of private

and parochial schools, where the junior high school is quite

a rarity.

The reader will recall that stratified random sampling

was the method that had been agreed upon, but that the de-

cision as to how to stratify the sampling units could not be

made until it had been decided what the sampling units would

be. The decision that the sampling unit should be the school

imposed the obvious requirement that the stratification vari-

ables must be variables applicable to the school. At the

same time they were to be variables that there might be some

reason to expect would be related to level of test scores of

the students in the school. This relation might exist either

because the chosen stratification variable was somehow re-

lated to the average ability level of the pupils or because

it was related in some important way to the nature of the

school program.

The primary stratification of the schools was on the
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basis of whether they were public, parochial, or private.*

*As used in this report, these terms, "parochial school"

and "private school", may require a little clarification.
In the interests of brevity, the term "parochial school" is
used to designate both parochial and diocesan schools under
the auspices of the Roman Catholic Church. All other non-
public schools, including those affiliated with churches
other than the Roman Catholic, are designated "private school".

Public schools were then stratified on the basis of the fol-

lowing three variables:

1. School size (as represented by 12th Grade en-
rollment)

2. Location (primarily in terms of state)

3. Extent of school drop-outs

A word or two is in order on the way these three vari-

ables were handled, and the reasons for choosing them.

School size. School size was considered important be-

cause if a school is very small it cannot offer as varied a

curriculum as a larger school, except at much greater cost

per capita. This, incidentally, is one of the major theses

of James Bryant Conant's widely quoted report on American

high schools.*

*Conant, James B., The American High School Today.
McGraw Hill, New York, 1959

Accordingly, the public high schools were divided into the

following four strata in terms of Grade 12 enrollment (or

Grade 11 in the case of those few school systems in the South

which still have an eleveu-year program):

1) Grade 12 enrollment: under 25

2) " " " : 25--99
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3) Grade 12 enrollment: 100--399

4) 4 0 : ormore

One reason for splitting the groups in this particular

way was so that two of the four groups would consist of

schools large enough to meet the minimum size standard rec-

ommended by Conant* and the other two would fail to meet

*Comant, James B., The American High School Today.
McGraw Nill, New York, 1959

this standard.

Another advantage of this kind of split is that it

'would help insure a proper representation of urban and rural

* schools, since most of the extremely small schools (those in

size category 1) would be in rural areas.

Location. Broad geographical region (e.g., New England,

the Southwest, etc.) was an important consideration because

of regional differences in the economy, the nature of the

population, and the character of the schools. The actual

state in which the school was located was also important be-

cause of the functions of most state departments of education

in setting standards for the schools and the teachers, re-

quirements for high school diplomas, etc. Another factor to

be considered in connection with location was the distinction

between very large cities and other types of local units,

including smaller cities and villages. The geographical stra-

tification procedure that was followed was one that had the

advantage of taking into account these three important con-

siderations--broad geographical region, specific state, and

the distinction between very large cities and other local
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units. What was done was to divide the country into the

following 56 geographical units:

a. The five cities with populations in excess of
1,500,000 (New York, Chicago, Los Angeles,
Philadelphia, Detroit).

b. The 50 states excluding the five cities men-
tioned above.

c. The District of Columbia.

'These 56 geographical units were then grouped into nine

broad geographical regions* I.

*The nine regions are the same as those used by the
U.S. Office of Education. The organization of the 56 geo-
graphical units of Project Talent into geographical regions
is shown in Appendix 3A.

Extent of school drop-outs. The proportion of students

that drop out of high school before graduating is obviously

a significant factor. A high drop-out rate is of course gen-

erally regarded as undesirable. A "retention index", repre-

senting the tendency for the students to remain in school un-

til they graduate, was therefore computed for each high school,

and used as a basis for stratification. The retention ratio

in the '57-'58 school year
was defined as the ratio of number of graduates/to number of

tenth-graders in '58-'59.

The parochial schools and the private schools were strati-

fied into the 56 geographical units, but unlike the public

schools, they were not stratified on school size or retention

ratio; this was because there were too few parochial and pri-

vate schools to make it feasible to stratify them into so



many subdivisions. The groul, of parochial schools and the

group of private schools wcre sampled separately.

After the decision had been made that the school was

to be the sampling unit, the next basic question was i.Yat

"sampling ratio" should be used. The sampling ratio is the

proportion of the "population" (or of any segment of the

"population") that is selected for inclusion in the sample.

Obviously, how high the ratio needs to be depends chiefly

on how large the sample needs tc be in order to yield de-

pendable results in subsequent research based on the data.

In the case of Project Talent it was recided t. a7_s at

:.estir- -o ,zher,. botween 400,000 and 500,000 students.

There were several reasons why so large a number seemed de-

sirable. The reader will- recall that the decision to use

the school as the basic sampling unit necessitated a larger

sample than would have been required if the individual stu-

dent had been the sampling unit. Furthermore, it was real-

ized that the in.i22'a.. -,amplc would have to be extremely

large because it would eventually be broken into so many dif-

ferent kinds of subdivisions that some of these smaller groups

would be very small indeed. Considering only the initial

breakdown, it was going to be necessary to obtain information

separately for each grade, and within grades separately for

each sex. But then information would also be needed for dif-

ferent sizes of sehool, schools in different parts of the

country, different types of curricula, and a vast number of

other kinds of categories into which the students or schools

could be classified immediately. It was not expected that

the sample would include enough schools from each state to

give usable information about individual states. Thus it
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was explicitly planned not to get state norms. However,

there did have to be enough students and schools included

from each of the first eight* of the nine geographical re-

*The ninth area, "non-contiguous states", was not cov-

ered by this requirement since Alaska and Hawaii vwre not
states at the time the initial plans were set up.

gions (shown in Appendix 3A) to provide usable information

about these larger areas. For instance regional norms were

to be obtained.

In addition to the categories already mentioned in terms

of which the students could be classified, there were other

bases in terms of which it would be important to classify

the students and analyze the data after the follow-up infor-

mation had begun to come in. For instance the results would

have to be analyzable separately for those students who go

to college and those who do not; for those students who grad-

uate from college and those who do not; for students who

train for specific professions; for individuals who enter and

attain at least moderate success in various occupations; and

for individuals who achieve outstanding success in various

ways; also, at the other end of the scale, for those students

who become juvenile delinquents or adult criminals; for those

who are chronically unemployed; for those who show other evi-

dences of severe maladjustment.

In view of the fact that some of the occupations that

are extremely important from the standpoint of the welfare

of the nation (e.g., nuclear physicist) would ultimately at-

tract only a very small percentage of the high school stu-

dents tested, a very large number of cases would be necessary
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in order to obtain enough cases in those important but rela-

tively infrequent occupations that worthwhile information

would be yielded about them. And even in the case of more

usual professions, such as dentist, where the total number

of persons would undoubtedly be larger, they might have to

be divided into many sub-groups, homogeneous in terms of type

of community, family background, high school curriculum, size

of high school, sex of the student, the grade in which he

was when the Project Talent tests were administered, and

other factors. Since divisions of this sort produce such a

very large number of sub-groups, the sub-groups themselves

might be-too small to provide useful information unless the

initial size of the Project Talent group was very large:'.in-

deed. This was perhaps the major consideration that led to

the decision tO aim at testing close to half a million stu-

dents.

A second problem was the number of schools that would

be needed. A large number of schools would be needed not

only to insure an adequately representative group of students,

but also because it was anticipated that in many of the spec-

ial studies to be carried out with the Project Talent data,

the schools, rather than individual students, would be the

focus of concern. This made it important not only to have

an adequate number of schools represented in the sample, but

also to have adequate representation of each of the various

categories of schools: urban schools, suburban schools,

rural schools; large schools, small schools; private schools,

public schools; schools in prosperous neighborhoods, schools

in depressed areas; schools with conventional curricula,

schools with experimental curricula; schools in the West,
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schools in the East, schools in the South; academic high

schools, commercial high schools, industrial high schools,

comprehensive high schools. It was decided that the neces-

sary representation of different kinds of schools could not

begin to be achieved unless there were about 800 senior high

schools in the sample, at the very least. Fortunately this

number, 800 senior high schools, was compatible with the pre-

viously made independent decision that it would be desirable

to test close to half a million students. Since information

available from the Office of Education records suggested

that the size of the average high school in the United States

was somewhere in the vicinity of 500 students, it appeared

that the 800 schools to be selected, together with associa-

ted junior high schools, would probably yield the necessary

400,000 to 500,000 students. This was a happy coincidence,

but it did not solve all the problems.

One of the biggest problems it did not solve was the

question of how to get an adequate representation of the

larger public high schools. There are a great many more

very small high schools in the United States than very large

ones. If a uniform sampling ratio were used for all kinds

of high schools, and if this sampling ratio were set to give

the desired total number of high schools or the desired to-

tal number of students, the sample would be very heavily

loaded with extremely small schools and would have far too

few of the very large schools to make it possible to deter-

mine effectively the relationship between size of school and

test results, or between size of school and subsequent acti-

vities of the student, or, for that matter, between size of

school and anything else that might be of concern. The solu-
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tion to this problem, the problem of having the public school

sample contain too few very large schools and too many very

small schools to be efficient for some types of analysis,

lay in the use of differential sampling ratios. It was de-

cided, therefore, to use a basic sampling ratio of one in

20 for medium-sized schools, a much larer sampling ratio,

one in 13, for the largest schools, and a much smaller samp-

ling ratio, one in 50, for the smaller schools. This was

very easy to accomplish, since size of school (defined in

terms of 12th Grade enrollment) was one of the variables

which had been chosen as a basis of stratification. The

sampling ratios used in most cases for the public senior

high schools are summarized below

School size 12th Grade Sampling
stratum enrollment ratio

1 under 25 1 : XX 50
2.and 3 25 - 399 1 : 20

4 400 or more 1 : 5 13

It was anticipated that this would provide about the right

number of students with due allowance for expected absences.

Exceptions to these specified sampling ratios in the case of

New York City and Chicago have already been noted. The few

other exceptions that occurred are described in Appendix 3D.

Naturally it was planned that the schools would be

weighted appropriately in the analysis of the data, to ad-

just for the differential sampling ratios. To state the situ-

ation in its simplest terms, when a sampling ratio of one in

50 is used each school selected represents 50 schools; like-

wise each school selected on the basis of a one in 13 samp-

ling ratio represents 13 schools. Therefore, in the data

analysis these schools should be given weights of 50 and 13
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respectively. Only by applying appropriate weights to the

data can results be obtained which permit sound inferences

about the total population of high schools or high school

students. This matter of assigning school weights is dis-

cussed in a little more detail in Chapter VI.

For the parochial and private schools, on which no stra-

tification except geographical had been done, a sampling

ratio of one in 20 was used uniformly.

One of the complications in obtaining a representative

sample of 9th Grade public school students was the fact that

where junior high schools are an integral part of the school

system, 9th Grade students are in a different school from

the 10th, llth, and 12th Grade students. This would create

no difficulty if there were always a complete correspondence

between junior high schools and senior high schools--in other

words, if all graduates of a particular junior high school

(or group of junior high schools) were expected to go to a

particular senior high school and if all 10th Graders in

that high school were expected to come from .the junior high

school (or group of junior high schools) in question. This

convenient state of affairs exists in many communities, but

in enough others to create technical problems in the sampling,

the situation is more complicated; for instance some gradu-

ates of a junior high school may go to one senior high school

and some to another. One solution, of course, would have

been to treat the junior high schools just like the senior

high schools, selecting a sample of them randomly within each

stratum. But this was undesirable because it would have

greatly reduced the number of school systems on which data

were available for all four of the grades involved (Grades
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9, 10, 11, 12). This could have seriously limited the use-

fulness of the data in special studies where the school,

rather than the student, was the focus of concern; also

studies where the pattern of differences between successive
*

grades was of primary interest. It was decided, therefore,

to attempt to select the junior high schools in such a way

as to maximize their correspofidence with the senior high

schools already selected, while still maintaining due regard

for the tenets of random sampling. Where junior high schools

or groups of junior high schools were clearly and unambigu-

ously associated with a specific senior high school that had

been selected, those junior high schools were put in the

sample. In communities where the situation was not so clear-

cut, there was a problem of deciding what junior high school

or group of junior high schools would include the maximum

number of students who would go to the selected senior high

school and the minimum number who would go to any other

senior high school. At the sample selectton stage this prob-

lem did not seem susceptible of mathematical treatment on any

practical basis. it was therefore a matter of judgment.

The necessary decisions were delegated to the appropriate

Regional Coordinators--the persons connected with the pro-

ject who were in the best position to obtain the needed in-

formation directly from the schools. Though the sample se-

lection procedure for junior high schools was necessarily an

approximative one, to a certain extent resultant inaccuracies

could be corrected. This could be accomplished partly by

means of a supplementary sampling phase in which a small num-

ber of junior high schools were chosen randomly from an ap-

propriate group and partly by means of appropriate adjustment
prpit ndatyo



111-24

of the weights to be assigned to each of the junior high

schools in the sample. The details of the supplementary

sampling of Junior high schools are presented in Appendix

3C. The problem of assigning appropriate weighta to the

schools is discussed in some detail in Chapter VI.

In connection with the way the schools were selected,

there is one possible source of misunderstanding that re-

quires clarification. It is extremely important to recog-

nize that even though a school which is selected turns out

to be located in some particular city or to have certain

characteristics, the individual school is not necessarily

representative of all the schools located in that city or

having that characteristic; nor is it expected to be. Thus

if one of the 16 schools in a certain city happens to be

drawn it may not be a typical one. It might be the worst

school in the city--or the best. It might be the largest,

or it might be the smallest. But when combined with other

schools selected in the same way in all parts of the country,

it should contribute towards making the nation-wide sample

a representative one. Thus its sole function in the sample

is to contribute to the composite, along with many other

schools, so that a clear picture can be obtained of the na-

ture of American high schools and American high school stu-

dents in general. If the total sample of schools is to give

an accurate picture of the country as a whole, schools that

are not typical of those in their locality have to have the

same chance of being represented as do the more typical

schools.

As has been mentioned in Chapter II,.one important part

of Project Talent was to collect information on one entire
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age group. (Fifteen-year-olds happened to be the age group

selected.) This meant the data had to be obtained not only

for the 15-year-olds in high school but also for the ones

not in high school. This would include, of course, 15-year-

olds still in elementary school (Grade 8 or below), or in

junior high school below the Grade 9 level, or already in

college, or not in any school at all. The latter category

would include those who had already graduated but had not

entered college (such cases would be quite rare) and those

who had dropped out of school without graduating. The non-

high-school 15-year-olds included in the study were to be

the residents of the areas served by one-tenth of the public

senior high schools selected in the sample. For this reason,

among others, the schools selected in the sampling phase were

divided into ten sub-samples which in terms of the stratifi-

cation variables would be as close to equivalent as could

reasonably be achieved.* One of these ten sub-samples (des-

*Each senior high school was assigned to one of the ten

sub-samples on the basis of an inspection of its character-
istics in terms of the stratification variables. With some
minor exceptions where missing data left no other alterna-
tive, the assignment was not random, since the purpose was
to get ten sub-groups that would be as similar as possible.
Each junior high school was assigned to the same sub-group
as the senior high school with which it was associated--or
in cases (such as New York City) where there was no direct
association between junior high schools and specific senior
high schools, the junior high school was assigned on what-
ever other basis seemed most reasonable.

ignated "Sub-sample 0") was then selected to define the non-

high-school 15-year-olds to be included in the study. Those

included were all 15-year-olds not registered in any high

school (public, parochial, or private) in Grade 9, 10, 11,
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or 12, who lived in the school district served by any of

the public senior high schools in "Sub-sample 0". These

non-high-school 15-year-olds are not intended to be con-

sidered part of the regular sample. However, when appro-

priately weighted they supplement the 15-year-olds in the

regular sample (consisting of high school students) to pro-

vide a picture of the entire age group--the total group of

15-year-old Americans.

The Mechanics of ielecting the Schools

After the basic decisions on how to select the sample

were made, it remained to actually carry out the selection

procedure. This meant getting as comprehensive a list of

the high schools in the United States as could be obtained,

stratifying them on the agreed-upon basis, and then doing

the random selection.

The comprehensive list of schools was put together

from several different sources. The bulk of the information

needed was provided by the United States Office of Education,

which made available a record of the school names, locations,

and other relevant information needed for stratification, in

the form of a file of IBM cards, for most of the public sen-

ior high schools in the United States. This was supplemented

by three lists of additional schools which the Office of

Education later provided, and by a mailing list of schools

that the Bureau of Internal Revenue provided, which happened

to contain a few schools not on the Office of Education list.

In addition, the Office of Education provided the names and

addresses of the parochial and private high schools. The

plan of operation was to arrange the schools in "sub-sets"

of 13, 20, or 50, whatever number corresponded to the samp-
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ling ratio for the type school in question. The schools

within each sub-set were to be as similar as possible with

relation to the appropriate stratification variables. One

school was then to be selected at random from each sub-set.

In the case of the vast majority of the public schools, those

for which the Office of Education had provided IBM cards,

it was possible to have the random selection actually car-

ried out by an electronic computer, the "IBM-650". The

machine was instructed, or to use the jargon of computer

specialists, the machine was "programmed", to generate a

series of random numbers, which designated which school in

each sub-set of 13 or 20 or 50 was to be chosen. The IBM

cards were fed into the machine, lights lit, wheels spun,

circuits opened, circuits closed, vacuum tubes operated,

the cards were "read", and computations were carried out at

a fantastic rate of speed. The outcome of all this frenzied

activity on the part of the "IBM-650" was a document printed

by the machine, containing machine-generated instructions to

the Project staff' This document was in the form of a list,

specifying what schools were to be invited to participate in

the project.

For the private schools, the parochial schools, and

those public schools for which IBM cards were not available,

the equivalent process had to be carried out by hand, with

the aid of a statistician's tool known as a "table of ran-

dom numbers". The Internal Revenue list and each of the

supplementary lists provided by the Office of Education were

treated separately in the sampling process. Since the In-

ternal Revenue list provided no information about the school

except address, this group could not be stratified, and
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therefore a simple random sample of 2% was selected from

it. There were a few other very minor departures from the

agreed-upon sampling ratios. However, in all cases it was

later possible to make appropriate adjustments in the school

weights to correct fully for these discrepancies. For those

who may be interested, the details are discussed in Appendix

3D, which also contains a somewhat more detailed descrip-

tion of the actual mechanics of the sampling procedure.

Response to Invitations to Participate

The preceding sections of this chapter describe at

some length the many problems that had to be met and the

many decisions to be made before the sample could actually

be selected; there is also some hint that considerable time

and effort went into the mechanics of actually selecting the

schools. All this time and all this effort would be utterly

in vain if any large proportion of the chosen schools were

unwilling to cooperate. If this occurs, nothing can be done

to salvage the results satisfactorily. Choosing other schools

to invite as substitutes is no solution, for about the same

reason that depending on schools to volunteer spontaneously

is not a desirable method of sample selection. Just as

schools that volunteer are probably not representative of

those that do not, schools that decline* .to participate are

likely to differ somehow from schools that agree to partici-

pate--and one can never know how much the results have been

changed as a result. Fortunately, in the case of Project

Talent this turned out not to be a major problem, since the

schools recognized the importance of the Project and were

eager to cooperate. Almost 93 percent of the schools se-

lected in the sampling process agreed to participate--
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really ap astonishingly high percentage, and one which is

a tribute both to the zeal of the Project's Regional Coordin-

ators and to the vision of the school administrators, who

recognized the inmediate and long-term values of the Project.

Table III-1 shows the number of public, parochial, and

private senior high schools invited to participate in each

geographical unit (state or lare city) and the number that

accepted the invitation. For the public high schools the

school size category is also shown. While retention index

is not shown in this table a check was made on the basis of

the public schools for which the Office of Education had

provided IhM cards. This comprised almost all of the public

schools. Among the schools selected from this group " had

declined to participate. No evidence was found that these

schools were biased to any substantial degree in regard to

retention index.*

*The retention index percentile of the school within
the group of schools in the same state and in the same
school size category was determined. The median of these

O44 percentiles was 45. Two thirds of the 44 percentiles
fell between 14 and 89.

Table 1 makes it clear that the senior high schools

gave remarkably good cooperation. In the junior high

schools the picture is every bit as good, since there was

not even one instance of a junior high school declining to

participate if it had been determined by the regional coor-

din or to be an associated school for one of the senior

high schools that had agreed to participate.**

**There were, however, thiee refusals among the junior
high schools in the supplementary junior high school sampling
mentioned earlier in this chapter and discussed in Appendix
3C. This is hardly surprising, however, since the circum-
stances were such that these schools were notified very
late in the school year.

Since the proportion of schools that declined to par-

ticipate vs so mall, the problem of how to handle the sit-

ustion vas not really a serious one. It was decided that

the best procedure would be to invite no additional schools

.a replacements, but instead to give a higher weight to the

group of schools most similar to the missing school, in or-

der to adjust the weighted number of cases so that it would
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correspond with the number of cases in the "population".

The other aspect of the sampling, the identification

and testing of 15-year-olds not in high school who were

living in designated school districts, also met with good

cooperation.

Although exact counts are not available yet, and will

not be until , later stage in the data processing is reached,

it would appear that all but a couple of hundred 15-year-

olds in the designated school districts who are not in high

school were tested.

Special Groups

In addition to the students in Grades 9 through 12 in

the junior and senior high schools that constituted the reg-

ular sample, other boys and girls were also tested. Inclu-

ded in this group, of course, were the 15-year-olds who were

not in high school; they have already been discussed. But

in addition to them there were other cases, tested either

because they were needed for inclusion in one of the special

studies that are contemplated, or in a few cases chiefly as

the students in
a matter of convenience. Since/such schools cannot be con-

sidered part of the regular sample, the data from them will

not be included routinely in all studies; such schools will

be included only in those special studies in which they are

appropriate.

The reasons for testing these various groups of boys

and girls who are neither in the regular sample of Grade 9

through 12 students nor in the sample of 15-year-olds are

many and varied. However, a relatively small number of

categories account for most of these additional cases.

For instance, there were a few places where one school
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in a community was selected in the random sampling and the

school authorities wished to test the other local schools as

well. The desired arrangements were made, bu+. since the ad-

ditional schools were not drawn in the random sampling pro-

cess, they are not considered part of the regular sample;

the data from them will therefore be included only in those

special studies in which it is appropriate to do so.

Then there are the eighth-graders. Many of the 15-

year-olds not in high school turned out to be in elementary

school in Grade 8. Rather than disrupt a class which had

many 15-year-olds by giving the Talent battery to only a

fraction of the class, a substantial number of the elementary

schools decided to test their entire eighth grade--all the

pupils, regardless of their age.

Then there is Knoxville, Tennessee, and the surrounding

county, Knox County. Two schools were drawn as part of the

regular sample in this area, but as a result of the enthusi-

asm of the school authorities there it was possible to ar-

range to test every student in every school--public, parochial,

and private in the entire Knoxville and Knox County area,

not only Grades 9 through 12, but also Grade 8. This very

comprehensive testing in a concentrated area, over a five-

grade range, will make possible many special studies that

could not otherwise be carried out.

And last but by no means least U. a small group of se-

lected schools which are among those that 1 -ve been trying

out experimental curricula in mathematics. Two experimental

curricula are involved here--one developed by Dr. E. G.

Begle of Yale University and one by Dr. Max Beberman of the

University of Illinois. It is planned to undertake some
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special studies of the Talent data, to compare the perform-

ance of students in these experimental .curricula with that

of matched groups who take the conventional kind of high

school mathematics courses.

Vr
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Appendix 3A. List of the 56 basic geographical units*,

classified into regions

1. New England (6 geog. units) 5. Southeast (12 geog. units)

111 Maine 551 Virginia
112 New Hampshire 552 WestVirginia

2.13 Vermont 553 North Carolina
14 Massachusetts 554 South Carolina

115 Rhode Island 555 Georgia
116 Connecticut 556 Florida

2. Mid-east (8 geog. units) 561 Kentucky

2X1 New York City** 562 Tennessee
223. New York (except N.Y.C.) 563 Misisip
222 New Jersey
2X3 Philadelphia***
223 Pennsylvania (except Phil.) 571 Arkansas572 Louisiana

254 Delaware 6. Southwest (4 geog. units)
255 Maryland 671 Oklahoma
250 District of Columbia 672 Texas

a 3. Great Lakes (7 geog. units) 683 New Mexico
684 Arizona

331 Ohio
332 Indiana
3X3 Chicago*** 7. Rocky Mountains (5 geog. units)
333 Illinois (except Chicago) 781 Montana
3X Detroit*** 782 Idaho
334 Michigan (except Detroit) 783 Wyoming
335 Wisconsin 784 Colorado

785 Utah
4. Plaits (7 geog. units) 8. Far West (5 geog. units)

441 Minnesota 881 Nevada
442 Iowa443 Missouri444 ori 892 Washington444 North Dakota 893 Oregon445 South akota 8X4 Los Angeles***
446 Nebraska 89 California (except Los
447 Kansas Angeles)

9. Non-contiguous (2 geog. units)

901 Alaska
902 Hawaii

* The 3-digit number precedIng the name of the geographical unit ii the cods
number assigned to it for use in machine processing.

4* The nine regions shown, and indicated by the first digit of the geographical
unit code, are the regions used by the U.S. Office of Eduoation. The
second digit of the geographical unit code, except where it is X, indi-
cating a city with population over 1,500,000, Indicates the geographical
regions used by the Bureau of the Census.

*:* Cities over 1,500,000.
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APPENDIX 3B

Miscellaneous Notes on the Sampling

After the sample Was selected and the testing completed,

certain minor inaccuracies in the sampling procedure, due

chiefly to misinformation at the time the sample was selected,

dame to the attention of the project staff. While it is be-

lieved that these inaccuracies-are, in general, too trivial

to have any significant effect on the results for most pur-

poses, they are listed here to permit the reader to judge

for himself.

1. The Chicago sample consisted of 20 schools
drawn randomly from a list of 38 schools which
were believed to constitute the total group
of Chicago secondary schools. It was later
discovered that these 38 schools were all aca-
demic and technical high schools, and that in
addition, there were nine vocational high
schools which had not appeared on the list,
and which therefore had no opportunity to be
represented in the sample.

2. It will be recalled that in the case of the
public schools, most of the actual sample se-
lection was performed by an electronic com-
puter. An anomaly in the machine set-up had
the result that whatever hhool happened to
correspond to the very last card in the sub-
group (of 13 or 20 or 50 cards) had only half
as much chance of being selected as each of
the other schools in the sub-group.
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CHAPTER IV

HOW THE TESTS WERE CONSTRUCTED

The decision on the contents of the battery of tests

was a major one because on it depended how almost a

million pupil-schooldays were to be spent (two days for

each of almost a half-million pupils).

When a new test battery is to be put together, there

are two reasonable ways of doing it. One is to select a

number of tests from among the many fine ones already

available, including both commercially published and non-

commercial tests The other is to develop brand-new tests.

Very serious consideration was given to the former possibil-

ity., but it was rejected on numerous grounds. The chief

reason was that tests not specifically constructed Vith the

purposes of Project Talent in mind could not be optimally

satisfactory for meeting those purposes.

To be optimally satisfactory a test battery has to be

designed with the special purposes for which it is intended

in mind. Each test must make its own unique contribution to

those purposes. A test, however good it may be when used

alone, serves no useful function in a battery if it accom-

plishes nothL4 in the way of measurement that is not dup-

licated In effect by some other test or combination of tests

aJltdy in, 1~,jI battery.
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The Problem of Test Length

Then there is the rather troublesome problem of test

length. A ready-made test will seldom turn out to be the

best length for the purpose it is to serve in the battery.

It will probably come as no surprise to the reader that the

test must be long enough to give a reasonably accurate

measure, but it may surprise some readers to learn that the

use of tests that are not short enough is also a hazard.

If it is important to measure the pupils' ability to spell,

and if it is all right to have 16 test questions devoted to

this purpose why would it not be ten times as good to have.

160 items on spelling? Surely high school students ought

to know how to spell more than 160 words correctly. Surely,

then, it would be reasonable to test spelling ability on as

many as 160 words. Surely the results obtained from 160

test items would give a more accurate picture of the

students' spelling ability than could be obtained from a

mere 16 items. Yes, surely! But if 16 items take eight

minutes of testing time, 160 items would eat up 80 precious

minutes. And the 72 extra minutes devoted to the measure-

ment of spelling ability would mean that the measurement of

several other important kinds of aptitude or ability would

have to be left out because there would not be time enough

left for them. Thus it is just as important to have the

tests short enough as to have them long enough. Tests

that are to be used for survey purposes and in combination

with other tests to provide composite scores can reason-

ably be much shorter than tests which are to be used for

I diagnosis and tests whose scores are to be used individu-

ally. For purposes of prediction a large number of fairly
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short tests is generally preferable to a small number of

longer tests. While individual scores on the latter may be

more accurate (or to use the technical term, more "reliable")

the resultant composites will probably be much less predic-

tive. Thus one major advantage of the decision to develop a

battery from scratch, specifically for Project Talent, was

that each test could bemade as long or as short as seemed

desirable.

There were other important advantages, too, to be de-

rived.. from having new tests, designed specially for Project

Talent. One was that this insured that none of the tests

would ever have been taken before by any of the students in

the Project. A somewhat related advantage lay in the fact

that because the tests were specifically and solely for Pro-

ject Talent, they could be taken out of circulation. The

tests would not be available for future use, except for studies

related directly to Project Talent, or for calibration of

other standardized tests so that the Project Talent results

could be applied to those tests.

Once the decision had been made to develop a special

battery of tests for Project Talent, it meant that a decision

had also been made to undertake a long chain of intermediate

steps. This chain would link the initial planning phase to

the end-product, the final test battery. The general pattern

of these steps is outlined below.
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A. Planning the experimental battery

1. Determining the broad outlines of the battery -

the general form it would take, the restric-

tions and limitations it would have to conform

to, the functions it would have to serve.

2. Review of past research and experience, to

determine what kinds of tests to develop for

the experimental battery. (It is desirable to

include more kinds of tests in the experLmental

battery than it. is expected will be used in the

final battery.

3. Preparing detailed specifications for each test.

B. Developing the tests of the experimental battery

1. Writing the items and organizing the tests in

accordance with the specifications.

2. Putting the tests together into an experimental

battery, and preparing the necessary accessory

materials.

C. Tryout of the ex.perimental battery

1. Arranging for tryout in a suitable group of

schools.

2. Actual tryout.

3. Reporting results to the schools.

D. Analysis of the tryout results

1. Initial processing of the results.

2. Scoring of the tests.

3. Statistical analysis of the scores to decide

which tests to eliminate from the battery.

4. item analysis; in other words, statistical

analysis of the results for each test item.
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E. Development of the final battery

1. Development of the final forms of the tests

that are to be retained in the battery.

2. Organization of the tests into an integrated

battery ana development of the necessary

accessory m.aterials.

F. "Dress Rehearsal"

1. A dress rehearsal of the final battery to see

that nothing has been.overlooked.

2. Making whatever minor revisions (in directions

and timing) seem desirable.

That is a standard pattern for developing a test

battery, and it is the pattern that was followed in the case

of Project Talent. Now let's go back to the beginning--

planning the broad outlines of the battery.

Planning the Battery

What were the limitations on the kinds of tests to be

tried out? First of all, there was a time limit; the

schools in the try-out group could not be expected to provide

more than two days of testing time. Secondly, the tests had

to be of the objective type, with responses marked on an

answer sheet that could be scored by a machine. The practi-

cal considerations that dictated the. use of objective tests

are of course obvious, especially in view of the magnitude

of the test-scoring operation even under the best of circum-

stances. But even if there had not been this very practical

reason for requiring objective tests, they still would

probably have oeen the method of choice, because of their

g~cater "reliability". Thirdly, most of the tests had to

Jo of reasonably well established types, since this was to



Iv-6

represent a "state-of-the-art" battery. In other words

the development of the battery was to be based chiefly on

what had been learned over the years about the art of test

construction and about what various kinds of tests measure

and predict, rather than on mere speculation. Most of the

tests thus had to measure abilities, aptitudes, and kinds

of achievement of demonstrated importance and predictive

value. While tests of a frankly experimental nature were

not ruled out, they could certainly represent no more than

a very small fraction of the final battery.

With these limitations in mind, decisions as to what

tests would be constructed and tried out could be made on

the basis of a review of past research concerning what

sorts of measures are useful for what purposes*. Recommen-

dations by the project's Test Panel were of course given

heavy weight in making the decisions.

As has already been mentioned, in developing a battery

it is not unusual to use a larger nunber of tests in the

experimental form than it is expected will be used in the

final battery. This is done with the expectation that

some tests will be eliminated on the basis of the resultant

data. Project Talent followed this standard practice, con-

structing about 25 percent more tests than it seemed likely

the final battery would include. In view of the fact that

tests would be discarded from the battery eventually, the

chief concern was to get an adequately comprehensive battery

for tryout purposes. In this initial stage it was more im-

portant to avoid errors of omissions than errors of commis-
sion.

* The historical background of each of the types of tests

used in Project Talent is presented in Chapter VII.
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It was decided to develop experimental forms of 29

* tests, plus three inventories (an interest inventory, a

student activities inventory, and a student information

blank). Most of the rest of this chapter is concerned

with the tests rather than with the three inventories, since

construction of the inventories is discussed in detail in

Chapter VIII.

The 29 experimental tests were designed to measure

aptitudes, achievement in various areas, and acquisition

of various kinds of information. The names of the tests

are listed in Table IV.l.*

Developing the Tests of the Experimental Battery

Before the tests themselves could be written, detailed

specifications had to be prepared for them, stating not

only the number and kind of items but also the reasons for

using items of that type, suggestions for constructing them,

characteristics the items should have, characteristics they

should not have, and other details. Underlying all this

specification-writing was the philosophy that on the quality

of the specifications depends the a'ality of the final

instruments. This philosophy has sometimes been expressed

in the statement that most of the time allocated to develop-

ing a test should be devoted to preparation of the

"rationale" for the test--in other words, determining what

to measure and how to do it. If this is done thoroughly and

if the items written conform to the specifications prepared,

the resultant test is far more likely to be a good one than

than if the test author dived headfirst into the item-writing

* For some of the tests the name used in the final battery
differs from that in the experimental battery. In such cas-
es Table I shows both test names.
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phase without any preliminary research or planning.

As in the determination of the number of experimental

tests, in the determination of the length of the individual

tests it is customary to be somewhat more generous than

will be feasible in the final battery. Project Talent

followed this customary procedure. Writing more itms than

one expects to use in the final form permits elimination of

some items of the experimental form on the basis of the try-

out data.

With very few exceptions the specti4'qtions called for

tests which were not strictly parallel tp Any other pub-

lished tests. While some of the item types were somewhat

similar to rather widely used one; te tests involved

usually differed in length, 4iotributiQn of content, and

other details.*

The exceptions were two tests already published which

involved novel elements that seemed sufficiently promising

to warrant development (with the authors' permission, of

course) of essentially parallel forms for the Talent

battery. One of these two tests was the Psi Lambda Test ( )

developed by Dr. John B. Carroll and Stanley M. Sapon. This

was a test to predict aptitude for learning foreign

languages. Three of the tests in the Talent battery, Dis-

guised Words, Word Functions in Sentences, and Memory for

Words, are based closely on Subtests 3, 4, and 5, respec-

tively, of the Psi Lambda Test.**

; The specifications for each of the Project Talent tests
and the details as to the extent to which these teats
differ from previously used somewhat similar tests are dis-
cussed in Chapter VII.
** The Psi Lambda Test has since been published by The
Psychological Corporation under the title "Modern Language
Aptitude Test"(
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Tue oiaer testi"'6 which a test of Tiezrb :attery

was modeled directly was the Ingenuity Test of the Flanagan

Aptitude Classification Test (7 ) battery. The Creativity

* Test of the Talent Battery is essentially a parallel form of

Vthis test.

Although the final forms of the individual tests are

discussed in considerable detail in Chapter VII, a brief

description of each experimental test is presented below.

1. Information Test. The experimental form yielded a
total score and 24 subsoores, indicating information
in'-24 separate areas.

2. Active Vocabulary. A test.of ability to find (rather
than merely to choose from several o-tions) the
precise word fitting a given definition.

3. Effective Expression.

4. English Usage.

5. Sentence Structure. 5 n S tThese six subtests comprise

6. Punctuation.
the English Test

7. Capitalization.

8. Spelling.

, Reading Comprehensiol. A test of ability to comprehend
written materials dealing with various types of sub-
ject matter.

10. Following Directions. A test of ability to comprehend
and follow simple printed directions.

11. Disguised Words. A test of ability to decipher
words whose spelling is distorted. (This is

intended to measure one kind of aptitude
involved in learning a foreign language.)

12. Word Functions in Sentences. A test of sensitivity to
grammatical functions of words.

13. Memory for Words. A test of ability to memorize
foreign words corresponding to common English
words.

14. Memorl for Sentences. A test of one kind of memory--
the ability to memorize simple sentences'and-

recall a missing word.
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15. Arithmetic Computation. A test of speed and accuracy
of computation.

16. Mathematics I (Arithmetic Reasoning). A test of ability
to do the kind of reasoning required to solve
arithmetic problems.

17. Mathematics II(IItr6ductory). Mathematics (other than
the kinds measured by Tests 15 and 16 above) through

-+Vhe. 9th grade level.

18. Mathematics III (Advanced). College-preparatory
mathematics generally taught in Grades 10-12.

19. Verbal Reasoning. A test of ability to do the kind
of reasoning involved in verbal syllogisms.

20. Abstract Reasoning. A non-verbal test of one kind
of abstract reasoning ability--the ability to determine
logical relationships among the elements of a pattern
of diagrams.

21. Mechanical Reasoning. A test of ability to visualize the
effects of everyday physical forces and principles
(for instance, gravitation) and the operation-of
basic kinds of mechanisms (for instance, gears,
pulleys, wheels, springs, levers).

22. Visualization in Three Dimensions. A test of ability
to visualize how a two-dimensional figure would
look after it had been folded to make a three..
dimensional figure.

23. Visualization in Two Dimensions. A test of ability to
visualize how diagrams would look after being
turned around on a flat surface, in constrast to
how they would look after being turned over.

24. Scale Reading. A test of ability to read simple dials
and scales quickly and accurately.

25. Clerical Checking. A test of speed and accuracy of
perception in a simple clerical task, involving
comparison of names.

26. Table heading. A test of speed and accuracy in a non-
computational clerical task involving obtaining
information from tables.

27. Object Inspection. A test of speed and accuracy in
perception of form.

28. Creativity. A test of the ability to find ingenious
solutions to a variety of practical problems.

29. Preferences. A test involving a decision-making task.

(This instrument is still in the experimental stage.)



Because only two days of testing time would be available

for any student in the tryout, and because it was desirable

to try out more than two days' worth of tests and test

items, two parallel forms of most of the tests were develop-

ed (designated Form A and Form B respectively). Since each

student was to be given only one of these two forms, it

meant that more items could be tried out in the available

two days.

In the case of most of the tests, each of the two

experimental forms was set up with two separate equivalent

halves, to be administered with separate time limits. The

reasons for this will be immediately apparent to specialists

in the field of test construction. For other readers it

,rll probably suffice at this point to say that the reason

was that it was necessary to
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be able to find out in the experinental tryout to what

extent the tests were successful in providing meaningful

scores (as opposed to scores which represented random

variation, not real measurement). This is discussed in a

little more detail later in this chapter, under the heading

"Test Reliability".

The items developed for the battery were all brand

new, and developed specially for the purpose by the Project

staff, except in the case of three of the tests (Scale Read-

ing, Visualization in Three Dimensions, and Object Inspec-

tion, for which the United States Civil Service Commission

very kindly provided sone previously unused materials.*

Experimental Tryout and Data Analysis

The experLmental battery was tried out in 11 widely

scattered c.igh rchools. In deciding what high schools

should partole.:a e in this tryout, considerable importance

was attached to the desirability of having a wide variety

of types of schools represented. By design, the g4up of

eleven schools finally selected for this tryout included

schools in large cities, schools in small cities, schools

in suburban areas, and schools in rural areas; large

schools, medium-sized schools, and saall schools; schools

in the Northeast, schools in the South, and schools in the

Midwest. All students in Grades 9-12 in these schools were

testod. This was a total of nearly 6,000 students. Tewt

each filled out six IM Answer Sheets.

* For the Object Inspection Teto"and the Visualization in
three Dimensions Test the United States Civil Service Can-
mission provided some of the items. For the Scsle Reading
Test the Commission provided diagrams which were used as a
basis for the items. The Commission also contributed the
services of a draftsman in preparing some of the diagrams
for the Mechanical Reasoning Test.
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The purposes of the tryout have already been implied

but perhaps it would be well to state them explicitly at

this point, so that the reader will understand what was

necessary and why. The tryout had two main purposes. The

first was to decide what tests were to be in the final

battery and how long they should be. In other words, the

basic question to be answered was: "How can the available

time best be apportioned among the available kinds of tests?"

The second purpose was to provide a basis for deciding in the

case of those tests that were to be in the final battery,

what test items should be included. The reader will recall

that more items had been written than it was expected would

be used in a final form of the test. Therefore many items

could be eliminated on the basis of the item analysis.

Some of the items that were to be retained might need minor

revisions; the item analysis would be helpful here too.

For both of the purposes mentioned above--the determination

of the composition of the final battery in terms of the

tests in it and determination of the composition of each of

the tests in terms of its items--it would be necessary to

know the test scores. They would be needed for a third

purpose too--so that test results could be reported to the

schools that participated in the tryout.

The procedure for the initial processing of the results

was quite novel. Contrary to the custoimry procedure,

scoring was not the first step. Furthermore when the score

was eventually carried out, it was not done either by hand

or by a scoring machine. Instead it was done by a general

purpose electronic computer. Since it was going to be

necessary to have information not only about each student's
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score on each of the tests but also about his specific

response to each test item, a procedure was used for getting

all of a student's responses transferred directly froi his.

answer sheets to a set of 134 cards, in which the specific

responses were represented by punched holes. A special

machine developed by Mr. Elmer Hankes, of Testscor, Inc.,

in Minneapolis, made it possible to transfer these

responses directly from the answer sheets to the cards

without any human intermediary (except to set up the

machine, of course). Answer sheets and blank cards were

fed into the machine; answer sheets and punched cards

came out. There were 12 134 cards for each student, or a

total of almost 70,000 cards. These cards were then fed

through a different machine, the I3 704 Computer, which

provided "item analysis" data--the information on how the

students responded to the test items--in order to decide

which items to retain and which item~s to eliminate. At the

same time the co.ruter actually scored the tests, obtaining

a total of 53 scores for each student.

Some of the readers may be puzzled by the concept of

item analysis. They may ask, "How can a bunch of numbers

tell you whether your test items are any good?" The answer

is that actually they can't. Item analysis is no substitute

for judgment and care in writing the items; nothing is4 But

item analysis can be'an invaluable supplement, Let's see

how it works.

Consider the following test item (which we hasten to

point out is not one that was ever really used) for a

igeneral information test.
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A mixture of blue and yellow produces

A. orange.

B. red.

C. green.

D. white.

E. brown.

This is a very bad test item because it is ambituous; it has'

two defensible answers instead of just one. The physicist

knows that a combination of blue light and yellow light

produces white; the artist knows that mixing blue pigment

with yellow pigment produces green pigment. Obviously, then,.'

either C or D is a defensible answer. Now let us suppose

that the author of the item does not know much about

physical science, and that he therefore thinks C is the only

answer. When he prepares the key for the test, he makes C

the key answer for that item. The students who know about

neither the mixing of pigments nor the mixing of colored

light rays will have no idea of the answer. They may guess

any of the choices or they may omit the item. The students

who know about pigment-mixing but not about light-mixing

will pick C. The other group o: students with partial

knowledge, those who know about light-mixing but not about

color-mixing, will pick D. But what about those students

who are best informed? They are the ones who will really

be puzzled by the item since they may recognize that it is

ambiguous. These students may answer C, or they may answer

D, but they are likely to omit the item entirely. Nov

suppose that one part of the item analysis is to see what

kind of total scores on the test the students who pick

A€qj~swer get. The results are quite likely to be
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samewhat as follows:

The students Vho .A, B, or S, will have lower total

£ scores on the averae than those who pick C or D; but

* those who omit the item altogether Vill be likely to have

the highest scores of all. These would not be the sort of

results one would e3pect for & good item* cda therefore

they should serve as a signa that s oething.is amiss. A

further clue as to the nature of the difficulty might be

provided if, as seems likely, the average score qf the

students who chose D were about as high as the score of

those who picked the supposed key answer, C. If further

delving revealed esctly iat the trouble its. the item

could be revised -and salvaged. For instance the dif-

ficulty could be obviated by changing the item as follows:

Mixing blue paiut vith yellow paint produces

A. orange paint.

B. red paint.

C. "een paint.

D. .ite paint.

3. brown paint.

Then the item would have only one correct anser:, C,

(although option D. in the new version migrt be more plau#*.

ible., and therefore better, if it were changed to violet).

Nov let us look ut another very bad test itemp--or at

least one hich would be bad for most purposes. Suppose

that the following itm is included in a ninth-rade

mathetics test:
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The value ofFirs closest to

A. 3.141588

B. 3.141589

C. 3.14i591

D. 3.141593

E. 3.141594

This is an absurd item. -It would be utterly ridiculous to

expect 9th grade students to have memorized the value of I"

to that many decimvl. places. As a matter of fact it would

be ridiculous to ex;* ct it of a professional mathematician.

However, if this item did get into a mathematics test the

results for the ite. analysis would probaly, indicate that

good and bad students a.ike Vw,* apparently guessing on

the item. Probably about the same nmuber of students

would choose each option, and those who chose option D, the

key answer, wouI J. not have anyhigher 'scores on the rest

of the :test then those who chose A, B, C, or E. This item

would un4ftbtUd be thrown out of the test, since the item

analysis data would make it immediately apparent that it

was too hard. A test item to which no one in the group for

which the test was intended. lmoves the answer has no place

in the tests.

Likewise item analysis results can point out items that,

are too easy.

Each response to each item in the Talent battery was

analyzed aaely for the lwm grades of high school

(grades 9 ad 10), a,= the %Wer gmdes (11 and 12). The

information obtained for each option of ach tm included

the following:

1. The percentage of those students who reached

the item that select the option.
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2. The average score of the students who

selected that option.

3. A value called the "point biserial corre-

lation coefficient" which indicates the

degree to which students who pick the

response in question tend to have higher

(or lower) scores than students who pick

other responses for the same item.

In addition the following information was obtained for

each item:

1. The percentage of students who reached the

item.

2. The percentage of those students who

reached the item who deliberately

omitted it.

3. Their average score obtained on the test by the

students who deliberately omitted the item.

4. The corresponding point biserial corre-

lation coefficient.

The reason for obtaining the latter three values was so

that in the item analysis process, deliberate omission of an

item could be treated as what it really was--a form of response.

The percentage of students reaching each item was deter-

mined for an entirely different reason--to provide a basis

for deciding on time limits for the tests, or alternatively

for deciding on the number of items appropriate for a given

time limit.

In doing an item analysis on a test battery as large as

this, a monumental mass of data is the outcome. In this

instance there were two forms of a 29-test battery,
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including a total of 1,518 items in all, with a total of

almost 10,000 options; this meant that item analysis data

of the type indicated had to be obtained for a total of

approximately 12,O00 options.

The item analysis provides the basis for revising the

experimental forms of the tests to produce final forms, if

the test is to be included in the final battery. But the

item analysis alone does not make a very good basis for

the decision as to ihetbher the test should be included.

Additional data are needed for that decision. The main

problem is one of efficient use of the invaluable testing

time. This means that the final battery should consist

of tests that will measure as many different things as

possible and will overlap each other as little as possible.

A second consideration, closely related to the first, is

whether the tests are adequately reliable; in other words,

whether two parallel forms of the test would give consistent

results.

At this point still another electronic computer

entered the picture--the IBM-709, which somewhat resembles

the 704 but is bigger, faster, and if an anthropomorphic

description were to be used, even "smarter".

To answer the question about test reliability,

statistical values called "reliability coefficients" were

computed. Reliability coefficients represent the corre-

lation* between parallel forms of the test. This correla-

tion coefficient my be computed directly if parallel forms

of the test are available; otherwise it may be computed indir-

ectly in any one of several possible ways. One of these

* Footnote on next page
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ways, which involves determining the relationship between

scores on two halves of the same test, the halves being

separately timed, was the method used for most of the experi-

mental forms of the Talent tests.

A test that has any reliability at all can be made more

reliable by adding more items. Thus the reliability coef-

ficient helps determine not only whether a test should be

retained but how many items it should have.

Knowing that a test has satisfactory reliability is fine,

but it is still not enough. To decide what tests to pick in

order to minimize overlap and maximize coverage it is neces-

sary to know about the interrelations among the tests. There-

fore intercorrelations were computed among all 53 scores, and

*these values, together with the reliability coefficients, pro-

vided the basis for subsequent computation of indices which

provided a measure of the extent of each test's unique con-

tribution to the battery. The details of this subsequent

computation are presented in Appendix 4A.

Development of the Final Battery.

On the basis of careful consideration of all available

facts, it was decided to eliminate four tests that were in

* A correlation coefficient is a number representing the
degree of relationship between two variables (scores on two
different tests, for instance). Correlation coefficients can
have any value between +1 and -1. A high positive correlation
coefficient indicates that high scores on one variable tend
to be accompanied by high scores on the other, and low scores
on one variable by low scores on the other. A high negative
correlation indicates that high scores on one variable tend to
be accompanied by low scores on the other, and vice versa. A
correlation of +1 represents perfect positive relationship and
a correlation of -1 represents perfect negative relationship.
A correlation of zero indicates that there is no relationship
between scores on the two variables; knowing a person's score
on one variable gives no clue as to what his score is-on the
other.
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the experimental battery, make minor revisions in many of

the others, and more substantial revisions in a few.

It was also decided to allot flve minutes apiece for

each of two very brief themes to be written by the students.

These themes were' to 'be on 'the topics, "What high school

means to me", and 11My views about an ideal occupation".

The four tests that were eliminated were:

A ctive. Vocabulary
Verbal Reasoning
Scale Reading
Following Directions

'The decision to eliminate these tests was made regret-

'fully, but practical considerations dictated it. Although

there: seemed to be a good possibility that some of the

four tests might make significant unique contributions to

the battery, there was a limit to how many tests, even

comparatively short ones, could fit into the available

te'sting time.

The composition of the final battery is summarized in

Table IV-2.

After the general decisions had been-made as to content

of the final battery, one major decision still remained to

be made before the tests could be revised, put together,

and organized into a .single integrated battery. This was

the question .of how the various parts of the battery were

to be handled .in the initial data-processing phase, after

the testing had been completed. It seems advisable to

anticipate Chapter VI at this ,point, by indicating that two

different kinds of machines--a !'scoring machine" and a

"document reader"--were available on which the initial

processing could be done. The scoring machine would be

suitable where one specific response to each optiont was
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designated the "right" response and the number of "right"

responses a student made on a group of items, in other words

his "score", was to be determined. The document reader

would be suitable where It was anticipated that instead of

combining items into scores it would be desirable to have a

record of the specific responses to individual items, so

that these could be ana& ed separately, or perhaps combined

in a variety of ways. Which way a particular test or group

of items would be handled had to be decided long before the

tests were given, since the two machines required different

types of answer sheets. It was decided to fit the battery

on five answer sheets, two of which would be processed on

the scoring machine and the remaining three on the document

reader. Document reader materials would include the

Student Information Blank, the Interest Inventory,

and basic identification data--student's name, address,

sex, date of birth, grade in school, etc., while the

Student Activities Inventory and most of the tests (all

of them, ia fact, except the Information Test) would be

processed on the scoring machine. That left the Information

Test as the only problem area. This test posed a problem

because some of the items fell neatly into subject-matter

areas where it would be appropriate to obtain scores

immediately, while other items were of such a nature

that it seemed appropriate to score them individually.

The solution was a simple one. The test was split into two

parts; Part I went on one of the answer sheets earmarked for

the scoring machine, and Part II went on another answer sheet,

of the type to be processed by the document reader.
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The organization of the final battery into four half-

day sessions, the tests appearing in each of ',:e four book-

lets and on each of the five answer sheets, aid the time

allowances are all sumarized in Table IV-3. Of the five

JI answer sheets, designated A, Bi, 82, C, and Rcord Form Z,

Answer Sheets A and C are the two designed for the Scoring

Machinep while Anewer Sheets B1 and B acd Recocd Form Z are

the sheets for the Document Reader. For the le:,aefit of

those readers who would like to see what tie eia.3wer sheets

look like, Figures 1-6 show both sides of Annrex, Sheet C,

Answer Sheet B2, and Record Form Z. Note the f,,.5ce allowed

on both sides of Answer Sheet B2 for writing oiie of the

five-minute themes (Question 395).

Dress Rehearsal

The very last step before freezing the battery into its

final form was a full-scale "dress rehearsal", Vihich took

place in February 1960. The "stage" was Preston High School,

in Preston, Maryland, where the full two days cJf the battery

were administered. Since things went smoothly., only a few

minor changes in time imits were necessary, before the

presses could start rolling to turn out materie:ls for test-

ing a half-million students.
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1238000000000000 29700000 389000000
2 23900000000000 29800000 360000000

24000000000000 29900000 361000000
A B C E F G H I J K L 30000000 362000000
PARTY ABCoCV 30100000 36300000
0 V241000000 3020000 364000000

242000000 30300000 365000000
0 24300C)000 304000000 366000000

E 244000000 305000 367000000
245000000 30600 368000000

4 246000000 307000000 369000000
I 247000000 308000000 37000000

0 U 24800 309000000 37100000
Z A 24900 310000000 372000000
0 25000 31100000 373000000

- 25100 312000000 374000000
- 25200 313000000 PART VII A B C D E F

- 25300 314000000 375000000
z 25400 315000000 376000000
- 25500 316000000 377000000

25600 317000000 378000000
= 25700 318000000 379000000
U9 25800 319000000 380000000
4 25900 320000000 381000000
1 26000 321000000 382000000

26100 322000000 383000000
>- 26200 323000000 384000000
< 26300 324000000 385000000
U 26400 328000000 - 386000000

26500 3aeOOOOOO 387000000
26600 327000000 388000000

0 26700 328000000 389000000
z 26800 329000000 390000000

26900 330000000 89o00000
2 27000 331000000 39200000

3 27100 332000000 393000000
27200 33300000 394000000

A 8 A B C D E F A 8 C D E'F

a ANSWER SHEET B2 (SIDE 2)



ANSWER SHEET C (SIDE 1) 0TALENT TESTING PROGRAM
Arithmetic 100000 1000000 100000 2800000 3 700000n O 4600000 50000 6400000

IComputation 200000 1100000o 2000000 2900000 3800000 4700000 5800000t 6500000
300000 lODo~oo 2100000o 3000000 3900000 4800000 5700000 6600000

A400000 1300co2C000oo 310C:)00 4000000 4900000 5800000 6700000
A 8 C D 5000:00 1400000 230D:000 3200000o 4100000x 5000000o 5900eooooo oo

Si 00000e 600000 1500000 2400000 33ooooo0 4200000O 51 ooooo 6000000ooo 6900000
*7 OOooo0 168ooooo 250OOO 34C:oooo 430ooooo 52 oooooDC 61 ooooo 7000000

800000 17 0C000) 2600000OC: 380ooooo 4400000 83000>00 6200000o 7100000o
900000oc 1800000 2700000OC 3600000: 45oooCoo 5400000oo 6300000~o 7200020

ABODE ABOCD E ABOCD E 10A 6Ct. ABOD 0E 16A 8C 0 1 ABCOD E B E
SMemory 1ooo 00000 00000 1 COO000000 1300000 1000:00 100;000 2 2 0)000

for Words 200000 500000 8003000 11 00000D 1400000 17 00000 20 00000 2300000

300000 600000 900)000 1200000O( 1500000 1800000 2100000 2400000

Memory for
Sentences

AE 0L T A E 0TX A L 0RU A CLO0W AE I LR A EI0T AE T UW E L 0PR E10LTr
SOOQ 100000looo 300000o 500000 700000O 900000 1100000o 1300000 1500000:>o::

A(l 1P R AEN S R A H8L A8IS SA ILO0 A E PR A E I L 1S SP RT R IA XW
S20 000 200000O 400000 6000)00 800000 1000000 12 000:00 1400000 1600000O

A BC 0E A B C0-E -ABODE ABCDE AtBCD E A CD0 ABC D ISALC 0E
Mathsematics 100000 300000 500000O 70C0000 900000) 110000 1300 00 10 000

* Part I 200000O 400000 600000C: 800)000 100000C: 120000 140000 16000C0

e ABOD E A 80D E AB6C DE ABOCD f ABOCD E ABOCD E AB CBDE ABOD 0E
*Mathematics 17 00000 2000000 2300000OC 2600000C: 2900000) 3200000 3500000 3800000O

Puff t 1800000 2100000 2400000D 2700000 30000030 3300000o 3600000O 3900000D
19 000:00 2200000 2500D000 280D0000 3100000 3400000 370:0000 4000000)

A BOCDE A BOCDE ABOCD E A B 0D E AR8 D E ABODE ABOD 0E
MothemaR~cs 41 000)00 4300000 450C000 4700000C: 4900000 5100000 5300000

Part 111 4200000 4400000(D 4600000C: 4800000OC: 5000000 5200000 5400000C

pEnglish A A C D E A B C D E A B C D E A B C D E A B C D E A BC 1 ABC 0E 220000O
Port 1 100000O 4000 700000OC 1000000D 1300000 16000:00 1900000 2300C00

4A B C D E 20000O 500000 80000 11000: 1400000 1700000OC 200000 240)000
S1 00000 300000 60000 90000DO 1200:00 150000O 180000O 210D0000 2500000:(DC

ABOCD E AB8OD A BC AB0C
English 260000 2 900.Q0 32000 35000O

Part 11 27000O( 300000O 33000O 36Q00

2800000 31000O 34000O 370:00 11 PLEASE .. ,

Englsh ~eo, Keep your answer sheet
Ponlit Section o A B C D E A 8 C 0 E D0 12 0 1 2 Z sce na o sbePatII A 13 C 0 E 4400000O 5 100C00 56000D 63000 a~~®®®a lena osbe

380 000 45 00 200 00 5700 6 00 z Be careful not to fold

A B C D E 390000 4600000D 5300000C 58000 A ®W ®® h nse he rt

Si 000 400000 4700000 Section b 59C000 ®Oe~® bend the Corners.
S200000 41000 4800000 0 1 2 60000O + aUQC

4200000 4900000O 54000O 6100 C)OW
43000 50C00000 5500C:0 62000 c+X-

____________________ I

A BOD E A BOD E AB8CSD A ABO DE
English 6500000 69 00000) 7300000D 77C)0000Wz

Part I 600 000 400 800
A B C 6 0 0 70 0 074CDO 7 0 0 0

S 00000 6700000 71 00000 75 0C000 79 C0000
S200CDOO 6800000 7200000 7600000OC: 80000 C)D(-)

C S 0 C
English 810 0 880 0 950 0 1020 0 1090' 0

Part V 820 0 890C: 0 960 0 1030 0 1100 0
830 0 900 0 970C 0 1040 0 1110) 0+

-840 0 920 0 990 0 1060 0 1130 0 +

860 0 930Q 0 1000) 0 1070 0 1140 0 ~_____________
870 0 940 0 1010 0 1080 0

Albstract 0+

Reasoning ABOCD k AB8ODE A 8C D AR E a C

ABODE 100000 8000)00 900000OC 1300000 W
S1 00000 200000 600000 1000000) 1400000 z
S200000 300000 700000 11 00000D 1500000 (f
S300000 400000 800000 12003000

Copyright, 1960, by University of Pittsburgh lIN 3-1aam
Printed in the U.S.A. V1N ±5l



ANSWER SHEET C (SIDE 2)
A B C 1 B C 0E A BC D A B CC E 1.

Mechanical 10000 600000 1100000 160000 r ""
Reasoning 20000 7000 120000 170000 0 00

A B C 30000 8000 13000 1800000
S000 4000 900000 14000 19000

5000 10000 150000 200000

A 8 C D E A BC 0 E A B C D E A B C D EDisguised 100000 900000 1700000 2500000
Words 200000 1000000 1800000 2600000

300000 1100000 1900000 2700000

400000 1200000 zoboooo 2800000

A B C D E 500000 1300000 2100000 2900000 .
$1 00000 600000 1400000 2200000 3000000

700000 1500000 23 00060

800000 1600000 2400000

A B C S E A B C D E A B C 0 E AB C D E
Creativity 100000 600000 1100000 1600000

200000 700000 1200000 1700000 o

A 8 C D E 300000 800000 1300000 1800000 M

$100000 400000 900000 1400000 1900000 .<
500000 1000000 1500000 2000000

S D S D S B S D S D
Clerical 10 0 150 0 290 0 430 0 570 0 0

Checking 20 0 160 0 300 0 440 0 580 0

30 0 170 0 310 0 450 0 590 0
40 0 180 0 320 0 460 0 6000 
50 0 190 0 330 0 470 0 610 0 0.

S B 60 0 200 0 S40 0 480 0 620' 0
SlO 0 70 0 210 0 350 0 490 0 630 0 -

S20 0 80 0 220 0 360 0. 500 0 640- 0

90 0 230 0 370 0 510 0 650 0
100 0 240 0 380 0 520 0 660 0
110 0 250 0 390 0 530 0 670 0
120 0 260 0 400 0 540 0 680 0 s 0 s
130 0 270 0 410 0 550 0 690 0 710 0 730 0
140 0 280 0 420 0 560 0 700 0 720 0 740 0

Visual'z'n in A B C D E A B C D E A B C S k A B C D E A B C D E A B C D E A 8 C D E A B C L

2 Dimensions 100000 400000 700000 1000000 1300000 1600000 1900000 22000Q0
A B C B E 200000 500000 800000 1100000 1400000 1700000 2000000 2300000

Si COOO00 300000 600000 900000 1200000 1500000 1800000 2100000 2400000

A B C D E A B C D E A B C D E A B C D E A B C O E A B C D E A B C D E A B C 0
¥ Reading 100000 700000 1300000 1900000 2500000 3100000 3700000 4300000

Comprehension 200000 800000 1400000 2000000 2600000 3200000 3800000 4400000

300000 900000 1500000 2100000 2700000 3300000 3900000 4500000
400000 1000000 1600000 2200000 2800000 3400000 4000000 4600000
500000 1100000 1700000 2300000 2900000 3500000 4100000 4700000
600000 1200000 1800000 2400000 3000000 3600000 4200000 4800000

Visual's'n in
3 Dimensions A B C U E A 8 C D E A B C B E A B C D E A .B C U L A B C B E A B C D E A 8 C D C

A B C B 100000 300000 500000 700000 900000 1100000 1300000 1500000
Si OOOo 200000 400000 600000 800000 1000000 1200000 1400000 1600000

Word Functions A 8 C S B A B C D E A B C D E A 8 C B L A B C D L A B C S E A B C D E A B.C D E
CS 100000 400000 700000 1000000 1300000 1600000 1900000 2200000

A B C D (I 3 62
Si 00000 200000 500000 800000 1100000 1400000 1700000 2000000 2300000
S200000 300000 600000 900000 1200000 1500000 1800000 2100000 2400000

A I C D E A B C D E A B C B E A B C D E A B C D A B C D E A BC D E A B r s[
Table 10000 1000000 1900000 2800000 3700000 4600000 5500000C' 6400000
Reading 200000 1100000 2000000 2900000 3800000 4700000 5600000 6500000

300000 1200000 2100000 3000000 3900000 4800000 5700000 6600000

A b C 1, E 400000 1300000 2200000 3100000 400000 4900000 3800000 6700000
SI 00000 500000 1400000 2300000 3200000 4100000 5000000) 5900000 6800000
200000 600000 1500000 2400000 3300000 4200000 5100000 6000000 6900000

700000 1600000 2500000 3400000 4300000 5200000 6100000 7000000
800000 1700000 26000C0 3800000 4400000 5300000 6200000 7100000
900000 1800000 2700000 3600000 4500000 5400000 6300000 7200000

[r A B C f) E A a C f0 E A 11 C DIE A 5 C t, t t, C D E A 8 C (
0 Object 100000 600000 1 100000 1600000 2100000 2600000 3100000 3600000

Inspection 200000 700000 1200000 1700000 2200000 2700000 3200000 3700000
A 8 C B E 300000 800000 1300000 1800000 2300000 2800000 3300000 38 00000

s100000 400000 900000 1400000 1900000 2400000 2900000 3400000 3900000
500000 1000000 1500000 2000000 2500000 3000000 3500000 4000000
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CHAPTER V

HOW THE TESTS WM GIVEN

At 9:00 a.m. on March 1, 1960, all 225 students

A-of the Riverside Indian School in Anadarko, Oklahoma

were seated in their homerooms. Today, they were to

take some tests, but no one had studied! Futthermprq,

all of the nine teachers knew no one had studied. No

preparation was possible for the Talent tests, since

they covered all school subjects--and some not taught

in school. Instead of the students studying, the

teachers had prepared for the test! They had practi-

cally "gone to school" just to learn how to give these

test. They had attended lectures, conferences, and

read a book of instructions just to get ready for this

day.

I

I.
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On each teacher's desk were the test books for that

morning. But, in addition, there were Answer Sheets A,

Record Forms Z, Student Identification Cards, a Test

Record Form, extra pencils, a stopwatch, and, of course

the instruction book.

Written on each blackboard was:

DO NOT TURN OR OPEN YOUR TEN

BOOKLET UNTIL TOLD TO DO 8O.

Test Booklets A were passed out, then Answer Sheets

A, and finally Student Identification Cards.

When all the materials had been passed out, each

teacher read this statement:

"Starting today you will be taking
part in a nation-wide study of high
school talents. As a student in
one of the high schools selected,
you are part of a group that repre-
sents ALL high schools throughout
the country. Only ONE in every
twenty high schools will take part
in this project.

"One of the things this study
is trying to find out is what your
best talents are! The tests will
cover a wide range of topics. Some
of the questions will be easy and
some will be hard, but don't be dis-
couraged by the hard ones, because
no one is expected to be equally good
in all areas. Just work as quickly
and accurately as you can and try your
very best.

"Our school will receive a summary
of your test results. This informtion
can be useful to your teachers, counselors,
and advisors in helping you to =ake plans

for after high school."

Por the next half hour, teachers read instructions on

how to mark answer sheets and record forms. The students
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had to do mare than just write their names. Since the

answer sheets were devised so that they could be "read"

by a machine, students "wrote" their names by blackening

in spaces to spell out their names, school code, grade,

sex, and testing number. Here is what this part of the

answer sheet looked like before it was filled in:

PLEASE ....
Keep your answer sheet

-Y-"03 c Iean. Do not fold it or
b'bs

ri, ( !®@++l: bend the corners.

.- --- --- .-C

"IVIJINI h$1lhl -l . . . ".''T

Later on, the scoring machine would be able to "read" the

information about each student while scoring his answer

sheet '

At about 9:30 a.m., the students had been read the

_: instructions for the first test-- the Information Test.

They opened their test books and began answering questions

on literature, mechanics, mthematics, food, physics, music,

~electricity, biology, chemistry, hole economics, geography,

i zoology, SOCial studies, faring, speaoe travel, sports, and

,man other topics.

~The studnts felt that this war a good test on which

! to start. If a boy didn't know much about cooking, -he -- urely
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could answer the questions about fishing or baseball or

monkey wrenches. Everyone could answer some questions on

some subject!

For two days, the 225 students of the Riverside Indian

School answered questions by blackening in spaces on answer

sheets. For each question, the student chose an answer from

among several which were offered, and then blackened in that

space on an answer sheet. Part of an answer sheet is shown

below:

English Soction a A k , A t U ,V 0 2

Part III i 4CL400, 5 5 CC0000 5600 ' 683000

3800000 46000- 6200000 570 )0, 640001

A C D L- 390000, 460000.0. 5300000 58000,
I000 40C0O0 4700000 S.cto. b .59000
20000 41 0,0,07, 4800000 600C-b00

-4Z'D;. 'C-0 90.0 54000" 61000,

At the end of the two days, each student had been asked

nearly 2000 questions-- not only what he knew, but

what he was interested in, what kind of a person he was,

what his plans were, and many other questions. Each

student probably answered more questions and told more about

himself than he ever had before, or ever would again!

At 3:57 p.m. on March 2, the testing was over. America's

first children at the Riverside Indian School were the first

to. finish Project Talent with one hundred percent :of the

students taking part.

The scene above took place in 1356 other schools from

Madawska, Maine to Wailuku, Hawaii in the spring of 1960.

Although not every school finished with 100% participation,

schools all over the country reported that attendence was

higher on the testing days. Students who took all of the

tests became members of the Project. They were issued
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t membership cards, each with his name and individual testing

number. Years from now, their card will still identify

them as having participated in this history making project.

The People Who Arranged to Give the Tests

In order to arrange a study of the high school students

of our country, thousands of people had to cooperate. Over

18,000 teachers actually gave the tests in the schools.

Before they began, they spent many hours of their personal

time studying over the procedures for actually giving the

tests. They also attended faculty meetings in which the

exct procedures were reviewed in detail.

In addition to all these many teachers who gave the

tests, school principals, guidance people, and superin-

tendents of schools spent many hours in helping to prepare

the teachers to give the tests.

The responsibility for deciding to give the tests was

that of the superintendents and principals. Occasionally,

Board of Education members were brought in to consider the

problem. The decision to participate was made after these

people gave careful consideration of the relative merits

to be gained from giving these tests, versus the know-

ledge that might be gained by two regular days of instruc-

tion in class rooms.

The superintendents, Board Members, principals, teachers,

and guidance people gave time and effort without any addi-

tional salary, or with little special recognition.

Almost a year before the testing took place, the first

steps were taken which would eventually get the tests on the

desks of the students.



V-6

The RegionAl Doordinators

The Story of Project Talent was taken directly to the

school people and to the students. Only through their com-

plete understanding and cooperation could the Project goals

be realized. This job was done by 90 Regional Coordinators.

In the summer of 1959, the Project Staff begn assem-

bling a list of outstanding educators and psychologists who

could be expected to be able and willing to work with the

schools in administering the tests. By late fall, the

Regional Coordinators had been selected.

These men and women were outstanding not only in their

professions, but had long records of success in dealing with

other people. Many of the Regional Coordinators accepted the

Job, knowing that it would have to be done on time outside of

their regularly held positions. Here are some of the posi-

tions they held:

Head of a Department (Education, Psychology,
or Guidance) of a University

Professor of Education, Psychology or Guidance

Dean of a Graduate School

Director of Research of a Public School System

State Guidance Supervisor

Director of a High School

Director of a Student Counseling Bureau

Dean of a University School of Education

Director of a Guidance or Counseling Center

Assistant Superintendent of Schools

Director of Bureau of Special Services
for Pupils

Director of Testing and Evaluation Services
for Board of Education
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Director, Bureau of Educational Research
and Service

State Director of Testing, Guidance and
Counseling

Coordinator of Secondary School of
Education

University Examiner

Director of Student Personnel (University)

and many others.

Some of the Regional Coordinators were in private

practice; others had retired, but wanted to help in the

project.

One link among the Regional Coordinators was their

common interest in the young people of our country, in

their education, guidance, and vocational success. They

have devoted their professional lives persistently toward

understanding, guiding, counseling and educating students, and

toward improving education in the United States.

As it turned out, they were called upon to demonstrate

some personal qualities which-were not expected of them.

Regional Coordinators Visit the Schools

The Regional Coordinators made trips to each of the

schools to tell the story of the Project to school people

and to students, and to help in preparing the teachers to

give the tests.

Getting an appointment was sometimes challenging. One

coordinator reported:

"One school didn't have a phone. In
fact, the principal didn't have a phone
in his house, either."
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Then, getting to a school, v4s otlen more chlegn.one

coordinator reported:

cim5 of my traxvel was done ati the, very
time then heavy winter snows made some
of the mountain pases iUwasable. I
had to buy chains to reach one city."

From another:

"For three successive weeks I had to
cancel a trip to the bulk of my schools
because of snowstorms that made it
questionable whether I would have gotten
through. As it developed, one or more
of the schools had dismissed classes on
each of those three eeks, so the trp
would have been fruitless in any event."

And from another:

"I located the town on the map, and found
a road that cut out quite a bit of the
distance. My car got mired down in the
road. . tow truck. .I ended up driving
200 miles around to get to a place that
waS ,only 25 miles away."

Some of the reports from the Regional Coordinators de-

scribe best the general reception they received at the

schools:

9 . . .. the eagerness of many school
people to participate in a project of
national scope and significance. Some
principals and superintendenfts hardly let
me finish my spiel before they volunteered
the help of their schools. Although I
always represented the school selection as
a random one, there was a strong tendency
on the part of school people to give parti-
cipation in the project some honorific value...

* .it was most gratifying to receive the
full and unselfish. cooperation of the schools
S. . ~Jot once did I encounter any outward

animosity, distrust, or an indifferent atti-
tufe tovwd this project. ery school, lam
or sl, gav the Impression that they areA sincerely Interested in doing all that they
possibly can for the students in their schools,
and were delighted at the opportunity to parti-
cipate in such a project even though it demanded
they interrupt their regular school schedule for
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two full das. . eTh people in these
schools are deeply concerned, with the
educative process and. are interested in
doing what is best within the limita-
tions under which they operate for their
*studen.s."

. . . . .probably my most vivid. impres-
sion would be the excellent cooperation
of the secondary school personnel in-
volvedo . . ..

.principals at at least two schools
were suspicious of me-othinking that their
schools had been selected because of their
pove~rty-both instructionally and econod-
cally. . .Iterestingly enough, though, I
encountered no real hostility anywre."

These are, of course., subjective and impressionistic

accounts. They could be affected by the time of day or the

day of the week on which the school was visited. They do.,

however, suggest that school people generally were eager to

help in a project which would benefit students now and in the

future.

Preparig the Teachers to Do the TestIn

Giving a Standardized Test. What is so different about

a teacher giving a test on the subject he is teaching and

giving stanArdized tests such as the Project Talent tests?

Teachers give tests regularly as a part of course work

so that they can check on how well the instruction is going

over, if the students are progressing at the pace they should.,

if they are studying and for a variety of other reasons.

Very often the content of these tests reviews the material

which has been taught in a previous week or month. The

teacher can check on how well the students axe studying

their assigments and, in addition, have some basis for

assigning grades in courses. Generally, each teacher spends

considerable time outside of class making up these tests, and

then grading them. A test may take a class period, or it
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may be a quiz vhich takes only 5 minutes. Thit length

and content depend largely upon the individual teacher.

A standardized test, however, is conistructed so that
tequestions wilmasure a*specifi 1. n of ko-

ledge, trait, interest or other faset of an inlividual.

For exaape in the subject matter area of mechanics,

there are certain basic ideas or principles which are

important for everything in the field., such as gears,

pulleys, levers, wheels, and others.* A test of meania-

cal aptitude, -then, would include questions on these

principles. fte total score on the test, thas, indli-

cates how well the student understands the -principles

which are involved in mechanics. If a test is well

constructed, a stud~ent might take it again and still

get practicall3y +*he as score.

Proceeding further, a standardized test is always

administered the same way to all students who..take

it. The direction for the test are written down in

a Manual, and are read to the students. Generall,

there is a time Limit for a standardized test, which must

be carefully kept, since if one student were allowed A

few more seconds theig the stamdard or established time,

he would. have an 9.dvantage over other students.

In scoring the test, there is no guesswor about

whether an awaer is right or wrong. ft rales aid

standards for correct answers are set up beforehand.

When a test in daveloped., given and soored care-

fully, an& ipartially, it is possible to say with

so~ft, confidence that we have measured accurately, some

part of the person.
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Furthermore, if someone else administered the am

test to another group of students at a later time and

if the directions were followed precisely, any student

could be compared with the scores of the group which was

first tested, and his score evaluated., Therefore, to make

a score on a standardized 'test meaningful, a lot of care

must be used by teachers in giving the test.

Problem: Tr!4ning 18,o00.Teachers

The problem in Project Talent was to train over

18,000 teachers to give 30 standardized tests in the

same way.

In some of the schools there were counselors with

considerable training and experience in giving standard-

ized tests. In these schools, the counselors could help

the teachers give the tests. In other schools there were

limited or no counseling facilities, and teachers had

never given standardized tests before.

Thus, the amount of training necessary varied from

school to school, depending on the experience of the

staff and the facilities available.. In some cases, the

Regional Coordinators briefed the counselors, who then

went over the details of testing with the teaching staff.

In other cases, Regional Coordinators personally went over

every detail of the two-day program to be sure that the

procedures were completely understood.

The Tests Arrive

Mhen test materials arrived at the school, they were

essentially the responsibility of one person--generally

the school principal or head counselor. It was his job

to receive the materials and distribute them on the test-

ing days; gather the materials up at the end of each half-day;
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and organize the answer sheets for shipment to the Mea-

surement Research Center, and of course, monitor.the

testing.

In all, 17 different instriments were developed for

the schools' use in conducting the tests. These included

not only the test booklets, and answer sheets, but teacher's

guides, appendices to teacher's guides, aids to students in

filling out the special answer sheets, student identifica.-

tion cards, special header sheets which were to be used

for the return of answer sheets, school questionnaires,

mailing labels, etc.

In addition, there was a manual specifically for the

individual at the school who was responsible for the testing.

When the materials arrived at the school--and this was

a truck load of boxes for the larger schools--they had to

be sorted and counted for each homeroom. School people

worked many extra hours Just to make sure that the materi-

als that were needed got to the right rooms and that every

student got the same treatment as every other student in

taking the tests.

All the effort of training the teachers, distributing

and collecting the materials wes for one purpose-- to insure

that every student had the am opportunity to do well on

the tests.

The Tests Are Given

All of the above preparations for giving the tests took

place between Deer 1959 and )brsh 1960, wben the testing

actualy bepA.

TNo methods of giving the tests were used. The most

comon method, of course., was for each homerooom teacher to

I
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give the tests to his students. However, in quite a

number of schools, the directions were read simul-

4 tanhously to all students by one person through the

public address system. In such cases, since there was

only one timekeeper involved, there was no variation in

timing within the school. Teachers, then, acted as

proctors in each room. Although rare failures in

the public address system did cause some difficulty,

this method appeared to be very efficient.

The tests were given on either two full school

days or on four half.days. When they were completed.,

the answer sheets were sorted, arranged, and shipped

by the school. The next step--scoring and processing.

Giving and Takling the Tests--A Summing Up

Some Reasons for Participating. There is a feeling

in many schools in this country that there is "too much

testing". It is not uncommon, for example, for a half-

dozen standardized tests to be scheduled for the school

year. Teachers and administrators get the feeling that

they are doing more testing than teaching.

In spite of this, when the Project was explained,

these same people cooperated--almost unanimously. There

are several reasons reported for this:

I. The potential values of the project were

grasped readily by the school people.

Counselors, especially, seemed to be

sensitive to the total project, and

realized its worth. They were very

concerned that it should be done

right, and were able to conmunicate
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their concern to teachers and students.

This was because many of the purposes of

Project Talent are in support of guidance

programs and problems. The values, vhIehh

the test results will provide, in the form

of guide posts for counseling to future

generations of students and parents, are

important to many professional people in

the schools.

2. Many school people felt that participation

was a patriotic contribution. Thus, many

school people participated not so much be-

cause they felt they could get something out

of the study, but because they felt they were

cooperating in an important National Project.

3. Many schools have had little or no opportunity

to do any testing, although they realize and

are somewhat embarrassed about their lack of

physical facilities, staff backgrounds, and

personal experiences to do testing. These

schools, of course, are generally small, and

in isolated areas. The people in these schools

are looking forward to any assistance that can

be given to them from the outside.

A number of faculties, voiced the sentiment that

participating in the testing was a wonderful learning ex-

perience for them. They felt that the training given them

in conductin& so vast a testing program over such a short

period of time was invaluable.
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The Values for Students

High School students seem to have been enriched by

this experience. Rundftd$ of students have written that

they are looking forward with interest amounting to

eagerness, for the test results. Parents too, have written

that they felt it was a rich experience for their children

and would lead -Go serious considerations for future plans

for their lives.

Most students are vitally interested in themselves,

and were able to grasp the potential values of the -.ProJect.

The experience of taking the tests widened their breadth of

view, and, in many cases, made them aware of the need for

planning for the present and future, and for attaining a

more intelligent self-directive attitude.

Taking tests may help to make students more aware of

one of the most important parts of understanding our fellow

men--that people are different in many ways.

One guidance director reported that she firmly believed

that the two days of testing in her school gave.the students

their best two educational days that they had had during the

entire year. This comment was made despite the fact that

it was not easy to arrange for the testing of 2000 students

in two days; to be closely supervised in the process; and to

have all this occur in an old building, outmoded by time.

The giving and taking of the tests required a tremendous

amount of non-reimbursed labor on the faith that the Project

will advance education, guidance, and human welfare in the

United States. This would seem to be an izumnse vote of

confidence in the future of our country, and in the men and

women--our human resources--of the future.
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}Uke..C ho.,

F Chapter VI

Processing and Analyzing the Data

Since this is the age of automation--a iajor factor

in making this study possible-- he -aterials were planned

to facilitate autonatic data processing throughout. Answer

sheets for tests and student questionnaires were set up in

such a way that they could be scored, or otherwise pro-

cessed, on the Iowa Electronic Test Scoring Machine or the

Iowa Document Reader--two machines discussed later in this

chapter which represent large-scale and completely up-to-

date applicatiorrof modern technology to data processing.

After the basic data have been transferred in appro-

priate for to punch cards, primarily by these two machines,

the data will be put on electromagnetic tape to permit

subsequent processing on modern digital electronic co.-

puters.

Use of all these large scale technological .arvels of

machinery to process the test results and analyze the

data might make it appear to the casual reader that there

is danger of the individual getting lost in the huge mass

of data-- (almost a half-million students, two-and-a-half
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million answer sheets, and five million IE4 cards). But

this will not happen. The reader may rest assured that

modern data processing methodology makes it relatively

easy to extract the data for specific students or small

groups of students with specified characteristics from the

mass of data, and to study these small groups of individu-

als. For instance if there turn out to be any Nobel Prize.

winners in the group twenty years from now, and surely there

will not be many, it will be possible to locate their

records and find out what they were like when they were in

high school. Furthermore the use of high-speed computers

makes it possible to incorporate into the data analysis a

very large number of items of information about each indiv-

idual--far more than one could even begin to consider if

this kind of equipment were not available. The results

therefore can provide a view in depth, not just a flat two-

dimensional picture lacking in perspective.

Thus if astonishing progress had not been made in the

past few years in the technology of processing and scoring

the answer sheets by machine, Project Talent would have

been impossible. Imagine obtaining about 100 scores per

student for about 400,000 students by hand! Only slightly

less fantastic, imagine obtaining that many scores on any

scoring machine available before about 1958.

Automatic scoring of tests has come a long way since

1933, the year that 134 came out with the first electrical

scoring machine. The operation of that machine relied on

the fact that carbon conducts electricity. Since pencil

"lead" is made of graphite, a form of carbon, it is possible

to conduct electricity through a pencil mark on a. tesat...
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answer sheet, thus closing an electrical circuit and caus-

fing a point to be added to the test score. The IM

machine based on this principle took the scoring of

objective tests out of the horse-and-bt gy age. But the

I jet age of scoring did not arrive until about 1958, when

the Towa Electronic Test Scoring Machine went into opera-

tion. This machine uses photoelectric cells (the basic

components that cause a door with an "electric eye" to

open automatically when someone approaches). In the case

of the Iowa scoring machine, the answer sheet is scanned

by an infra-red beam, and the photoelectric cell senses

which of the several options for an item is the one which

has been marked. The machine counts the number of "right"

responses. Even if the student has ignored the instruc-

tions to mark only one answer per item, or has failed to

erase an answer thoroughly when he changes his mind about

the answer, the machine can cope with the situation. It

does this by determining which one of the several responses

that may be marked for an item is the darkest one; this is:

assumed to be the student's answer, the lighter marks

-presumably being incomplete erasures. If the two (or more)

responses are equally dark, the machine treats the item

as if it had been omitted. The machine scores at the rate

of 6000 answer sheets an hour and can get 13 independent

scores at a time, plus several 2omposites, on each of these

answer sheets. This means that 78,000 scores can conceiv-

ably be obtained in an hour not including composites; with

the addition of whatever composite scores may be desirable

the rate could conceivably go up to well over 100,000 scores

per hour. Compare this with the 800 scores per hour that
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would probably have been a top rate for machine scoring on

any earlier machine. Then bear in mind that this amount of

time would have had to be doubled since all the answer

sheets would have had to be scored twice to insure satis-

factory accuracy. (The Iowa Scoring Machine has its own

built-in checks so that rescoring is not necessary.)

Now let's talk about a still newer development, the

Iowa Document Reader. This is not another scoring machine;;

it has an entirely different purpose. Many of the items in

the test battery are not combined into "scores". They are

independent items of information. Consider for example the

answers to the questions in the Student Information Blank.

The individual answers must be preserved, not lost by being

combined in some kind of composite with other items.

Eventually, of course, selected sub-sets of these items

might be combined in a designated way to answer certain

very specific questions, but the items would still have to

be kept separate so that other ways of combining them could

also be tried if it should seem desirable. Then, of course,

there is Record Form Z, which contains the student's name,

address, date of birth, grade, and other information.

Obviously all these separate items have to be recorded

individually. The Iowa Document Reader takes care of the

situation, by making it possible to transfer each individual

response from the answer sheet or record form directly to

punched cards. Like the Iowa Scoring Machine, it uses

photoelectric cells to "read" the responses on the answer

sheets--in other words to sense which response position' is

darkest for each question. Two items can be punched in

each card column. Therefore,if ten of the card's 80 columns
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are used for identifying information (the student's testing

number, etc.), the student's responses to as many as 140

separate items can be punched simultaneously (two in each

Aof 70 columns) on a single IBM card.

4

The initial processing of the Project Talent answer

sheets took place at the Measurement Research Center, in

Iowa City, since that is where the Iowa Scoring Machine

and the Iowa Document Reader are located. The schools sent

the marked answer sheets directly to Iowa City. Prelimin-

ary processing of the answer sheets, before they were fed

into the machine, included checking whether they were fully

identified as to grade, school, student number, and other

necessary data, reconstructing answer sheets that had been.

badly damaged in transit (including one set that had

apparently fallen into a bucket of apple green paint' and

other operations. Because these operations were all of a

"clean-up" type, and also because this entire preliminary

processing operation was being carried out in a building

that not too long before had been a commercial laundry, the

operation soon became known informally as the "Project Tal-

ent Laundry"; or in the interests of greater brevity, as

"Operation lAUNDRY".

In addition to the activities mentioned above, "Opera-

tion LAUNDRY" had one other major function--namely the

extraction of a four percent sample of all answer sheets

except those returned too late for inclusion*. This four

percent sample was to constitute a subsample on which

tentative norms and other preliminary data analysis could be

based. Student identification cards, numbered serially

*-Answer sheets received at Measurement Research Center
after 7 May 1960 were excluded.
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from 100,001 to 670,000 had been printed.. A block of

these cards was sent to each school, for distribution (one

card to each student). The six-digit number was the stud-

ent's testing number, which he was to put on all his answer

sheets. These testing numbers made it easy to get a repre-

sentative four percent sample (or to be more precise, a

sample that would be representative of those students whose

answer sheets had been returned in time for inclusion).

This was accomplished by selecting all answer sheets that

had a testing number with 00, 25, 50, or 75 as the last two

digits.

The two answer sheets that were put through the scoring

machine yielded 26 scores apiece, or a total of 52 scores,

plus 8 composites. Of'these, 37 scores for each student

were included in the reports to the schools. It was not

considered appropriate to report the remaining scores, since

all of them were either for tests of a highly experimental

character or else they were of such a nature that they

would have little utility for the schools. The 60 scores

which were obtained on the scoring machine are listed in

Appendix VI-A. The following scores are the 37 that were-

included in the reports to the schools.

1. Information - Vocabulary
2. Literature
3. Music
4. Social Studies
5. Mathematics
6. Physical Science
7. Biological Science
8. Aeronautics and Space
9. Electricity and Electronics

10. Mechanics
11. Home Economics
12. Information - Total
13. Memory For Sentences
14. Memory For Words
15. Disguised Words



VI -7

16. English-Spelling
17. Capitalization
18. Punctuation
19. English'Usage
20. Effective Expression
21. Eglish - Total
22. Word Functions in Sentences
23. Reading Comprehension
24. Creativity
25. Mechanical Reasoning

j 26. Visualization in Two Dimensions
27. Visualization in Three Dimensions
28. Abstract Reasoning
29. Mathematics I-Arithmetic Reasoning
30. Mathematics Il-Introductory

31. Mathematics I + II
32. Mathematics II-Advanced
33. Mathematics I + II + III
34. Arithmetic Computation
35. Table Reading.
36. Clerical Checking
37. Object Inspection

For most of the tests the "raw score" obtained was a

"rights score"-- i.e., the number of items answered correct-

ly. For four ofthe tests, however, the "raw score" was

obtained by a formula, in which the number of items attempt-

ed, as well as the number right, was involved. These four

tests, and their formulas, are shown below.

Arithmetic Computation: ',Score = R-3W = 4R - 3A
Table Reading: Score = R-W = 2R - A
Clerical Checking: Score = R-3W = 4R - 3A
Object Inspection: Score = R-W = 2R - A

In the above formulas R represents number of items.

ri t, W represents number of items wrong, and A represents

number of items attempted. (Thus A = R + W). The two forms

in which each equation is presented (e.g., for Arithmetic

Computation, "Score = R - 3W" and "Score = 4R - 3A") are

mathematically equivalent. The explanation of these

forulas will be discussed later.

The reports to the schools included not only the

raw scores" on the 37 tests but also the corresponding
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percentile"*. These were the preliminary norms that had

been obtained on the basis of the four percent sample. For

33 of the 37 scores, percentiles had been obtained for each

grade separately; in the case of the other four scores,

which were in areas in which boys and girls customarily

receive very different training, separate percentiles were

obtained for each grade-and-sex combination. The four

scores given this special treatment were:

Information Test: Aeronautics and Space
Information Test: Electricity and Electronics
Information Test: Mechanics
Information Test: Home Economics

Tables showing the percentiles corresponding to raw

37
scores on each of the/measures appear in Appendix VI-B.

Additional preliminary analysis of the four percent

sample included the determination of the intercorrelations

among 58 variables for boys and girls separately, and

separately by grade. This meant a total of 8 tables of

irtercorrelations. These tables are presented in Appendix

C.

In addition to the 60 scores that were obtained on the

scoring machine for everybody, 46 additional scores were

obtained for the four percent sample, primarily for research

use. These additional 46 scores are indicated in Appendix

VI-A.

Most of these additional raw scores, the reader will

observe, consist of number of items attempted on various

A percentile is a numberical value which indicates how
someone stands on a test or other variable in comparison
with a specified group. The 80th percentile, to take a
specific example, is the raw score point below which 80%

* of the individuals in the basic group score and above which
the remaining 20% score. Thus a percentile can have any
value between 0 and 100.
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tests. The purpose of determining these counts was to

see what the effect would be of using a raw score which

had been obtained by taking into account both the number

of items answered correctly and the number answered in-

correctly, instead of just using the number answered cor-

rectly, without making any differentiation between omitted

items and items answered incorrectly.

When raw scores obtained by formula from number right

and number wrong are used, instead of just the number r Ight,

it is usually for one of two reasons. The more common of

these reasons is that it seems desirable to use raw scores

which have been "corrected for chance". Somewhat less

frequently, the content or the purpose of a test is of such

a nature that more useful results can be obtained by using

a scoring formula that differs somewhat from the standard

correction-for-chance formula.

The so-called "correction for chance" is a procedure

for taking into account not only the number of iteims a

student answers correctly but also the niunber he answers

incorrectly (as opposed to the ones he omits). The basic

assumption underlying the correction formula is that if a

student gets an answer wrong it is quite likely that he

guessed; and that if he did not engage in out-and-out

guessing, he obtained the wrong answer on some other basis

which would occasionally net him a right answer fora'a wrocg

reason. For instance, in the case of five-choice items it

is probably that for every four items that a student

answers incorrectly he answers one item correctly by chance

alone, or possibly not quite by chance but nevertheless for

a wrong reason. In other words it is assumed that for every
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four items a student answers incorrectly-he answers one

correctly without really knowing the answer. If this

assumption is correct, it is entirely equitable to "correct"

a student's score on a test with five-choice items by sub-

tracting from the number he answers correctly one-fourth of

the number he answers incorrectly, since this presumably

deducts the number of items he answered correctly without

really knowing the answer. The chief reason for scoring

the four percent sample two ways ("corrected" scores and

number right) was to permit a comparison of the results

obtained with the two procedures*.

As has been indicated above, when a scoring formula

other than "Number Right" is used, it is not always the

correction-for-chance formula. For instance in the case

of the four tests on which the scores are routinely being

obtained by formula for everyone (the Arithmetic Computa-

tion, Table Reading, Clerical Checking, and Object Inspec-

tion tests), the formulas used do not yield a simrle

"correction for chance". If that type of score were to be

obtained, the formula would be
w

Score =R -

for the tests with five-choice items (Arithmetic Computation,

Table Reading, and Object Inspection) and

Score = R - W

for the test with two-choice items (Clerical Checking). In

the case of these four tests, wrong answers are much more

*A t Me =tse book goes to press, this comparison has
not yet been completed. The basic data for this comparison
will include the correlation of the "Rights score" on each
test with the corresponding "corrected score", and also
tables of intercorrelations among corrected scores, to be
compared with intercorrelations among Rights s ores. (These
latter intercorrelations appear in Appendix C.)
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likely to be due to carelessness than to anything even

remotely akin to guessing or "chance". Theoretical con-

siderations and past research indicate that in tests of this

* sort, where speed and accuracy in performing a somewhat

routine task (such as a routine clerical task) are being

tested, more useful results are usually obtained if a stiff

penalty is imposed for inaccuracy than if the deduction for

errors is merely sufficient to counteract items answered

correctly by chance. The scoring formulas that are being

used for the four tests concerned are ones that on the

basis of past experience seem likely to give good results.

However the choice of these formulas involves no irre-

versible commitment. The magnetic tapes (described later

in this chapter) which will contain the permanent record of

scores will preserve the "Number Rights" score and the

"Number Attempted" score for each student, so that if

future data analysis suggests that better prediction might

be obtained with different scoring formulas from the ones

chosen, the basic data will be available for applying the

preferred formula. In effect this amounts to treating

"Number Right" and "Number Attempted " as if they were

scores on two separate tests, and giving each of them

whatever weight (positive or negative) gives the best pre-

diction of whatever one happens to be trying to predict.

As has been implied above, what the best scoring for-

mula is for a test depends on the purpose for which the

Io test results are to be used. A word or two on how this

works out seems desirable. A student's failure to answer

a test item correctly is probably due to one of the

following reasons:
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1. Lack of knowieeCg- of the correct
answer. (This is not a highly likely
reason in the case of the four tests
for which a scoring formula other than
the correction-for-chance formula is
being used.)

2. Carelessness (This will probably result
in wrong answers, rather than omitted
items.)

3. Not having enough time to reach the
items. (This, of course, results in
omitted items, not wrong answers.)

Since the first of these three reasons is not particu-

larly applicable to the four tests we are concerned with

at the moment, the ones for which a scoring formula other

than the correction-for-chance formula is being applied

routinely, let us limit further discussion to the second

and third reasons.

For prediction of success in jobs calling for carefudl

performance of a somewhat routine task where carefulness

and accuracy may be considered more important than speed,

a formula which has the effect of penalizing carelessness

(as manifested by wrong answers) more severely than slowness

(as manifested by unreached items) seems likely to prove

appropriate. This means a formula which imposes an extra-

heavy penalty for wrong answers. It is of course conceiv-

able, however, that for other types of jobs, in which

speed may be far more important than accuracy, different

scoring formulas which imposes a heavier penalty for failure

to reach an item more heavily than for a wrong answer would

give more accurate predictions. If such is the case, we

shall find out about it in the follow-up.

Perhaps some of our readers are becoming a little

concerned by now because so much has been said about kinds
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of scoring and data analysis and so little about precau-

tions to make certain that the data have not been rendered

.meaningless by administrative and other errors, of one sort

lor another. In a project as huge as this one, it is inevit-

able that not everyone who participates in the task of

administering the tests will follow directions perfectly,

and that there will be some schools in which things do not,

go smoothly. Fire alarms can occur at unexpected times;

clocks can break down; so can stopwatches; test adminis-

trators can turn to the wrong page in the Teachers' Guide

for use in administering the Project Talent Test Battery

and therefore use the wrong time limits; other things too

can conceivably go wrong. How, then, can one be sure that

the data will not be hopelessly distorted by resultant

inaccuracies, and that conclusions consequently will not be

hopelessly wrong? The answer is that great pains have been

taken to get as complete and accurate a record as possible

of all irregularities that occurred in the testing, so that

'if these ir2egularities, in the considered judgment of the

Project staff, are sufficient to invalidate the results for

the students affected, the scores involved can be labeled

invalid, and eliminated from the data analysis. The Test

Record Form, which is shown in Figure 1, is the primary

source of the necessary inforiation for this purpose. Not

only does it provide a record of all irregularities that

occurred in the testing, but it also inelcates the testing

numbers of the students affecte .

A supplementary form, the "Local Coordinator's Record

of Identification Numbers", which is shown in Appendix D,

serves several purposes, one of which is to supplement the
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Test Record Form in indicating which students are in the

group affected by a particular irregularity.

However the data processing procedure was such that

it was not feasible to incorporate the information from

the Test Record Forms as early in the chain of operations

as would be necessary if this information were to be used

in the analysis of the four percent sample. Therefore in

that analysis other means had to be used for screening out

questionable scores. The interim screening mechanisms

used were documents called Group Identification Sheets.

There were two kinds--Type I, to be used with Answer

Sheets A and C (the scoring machine answer sheets), and

Type II, to be used with Answer Sheets Bl and B2 and Record

Form Z (the document reader sheets). They are shown in

Figures VI-2a and VI-2b, respectively.

The schools had received instructions to separate

those answer sheets that contained tests administered under

irregular conditions behind appropriately identified Group

Identification Sheets, one for each grade group. The corre-

sponding packs of answer sheets containing only tests that

were free of irregularities in administration were to be

put behind other appropriately labeled Group Identification

Sheets.

All answer sheets in the four percent sample wLich

had been identified as containing irregularities according

to the Group Identification Sheets were eliminated before

the results were analyzed and the preliminary norms

obtained. Thus the entire answer sheet was eliminated even

if only one test on it involved irregularities. (This very

conservative policy was necessitated by the fact that. the'
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TALENT Testing Program

GROUP IDENTIFICATION SHEET - Type I

For use with Answer Sheets A and C

Directions for filling out this form appear in the Local Coordinators' Manual in

Paragraph IX. Please read these directions and follow them carefully.
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Group Identification Sheet does not contain the details

about the nature of the irregularities. After the Test

Record Forms have been fully processed and the data they

contain incorporated with test resultsp it will be possible

to salvage data on " irregular" anpmer sheets by eliminating

only those scores tlat are affected by the irregularity.)

After the basic data have been transferred in appro-

priate form to punch cards, primarily by the Scoring

Machine and the Document Readr., the data will be put on

electromagnetic tape (often Galled ma etic tape) to store

it compactly aa to permit subsequenqt processing on modern

digital electronic computers.

Most of the data processing will be dome on the giant

computer at the University of Pittsburgh. This machine is

an "Im-7070", and even in comparison with most other

electronic computers currently in use it is capable of

prodigies, in terms of volume and speed of data handling

and also in terms of versatility. The 7070 is still a com-

paratively new machine--comparatively new even in a field

where technological progress is so rapid that yesterday's

eighth wonder of the world is today's commonplace and

tomorrow's obsolescent relic.

The 7070 is a solid-state (transistorized) fully

"buffered" high-speed general-purpose decimal computer

that can "remember" as many as 99900 digits. The memory is

in the form of "core storage". The computer uses high-

density tape and it can run as many as six reels at a time.

In addition to the tape input and output it also has card in-

put (a high-speed card reader). card output, and a printer.

Those of our readers who happen to be "computer buffs" will
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have no trouble understanding the technical terms in the

preceding sextence. As for the rest of our readers we apol-

ogize for not explaining these technical terms in detail

but limitations of space, and perhaps of reader patience,

seems to make euch a digression inadvisable. We will

therefore pause only long enough to mention one aditional

feature, which is one of the very newest wrinkles in com-

puter desiga-so new, in fact, that the 70T0 is one of the

very few cosmpters beyond the draring-board, stage that have

it. This is the fact that the computerls "automatic priority

processing" feature makes it capable of running several com-

pletely inendent programs at the same time. This feat

would perhaps be somewhat analogous to that of a person

who could ompose a sonnet in French and commit it to paper

with his right hand, while using his left hand to solve a

mathematical equation, and at the sae time could carry on

a sensible conwrsation about the latest best-seller.

Though this hypothetical stunt is quite a bizarre one, and

not notably practical, the 7070's corresponding capability

for unrelated simultaneous activities can be put to really

practical use. It was fortunate that this machine becane

available just in time for Project Talent.

Now let's get back to the magnetic tape on which

scores, item responses, and other data for each of the

Project Talent students have been recorded. Sme of our

readers may be surprised to learn that the record is an

invisible one) Unlike the information punched in cards,

which is represented by very visible rectangular holes, the

information recorded on magnetic tape is represented by

invisible patterns of magnetized spots. Since there is no
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need for the record to be visible to the human eye, it can

be extremely compact. Thus a 2400-foot reel of half-inch-

wide tape has a diameter of only ten and one-half inches

but can contain about 15 million individual characters.

(Each character is either a letter of the alphabet, one of

the ten digits, or a special symbol.) Now to give the

reader some idea of the speed with which the 7070 can

handle these tapes perhaps it will suffice to mention that

an entire reel, containing about 15,000,000 characters,

can be run through the machine in well under ten minutes.

I
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Compactness of storage and speed of processing have

been mentioned as advantages of magnetic tape. A third

major advantage is flexibility. It will be necessary to

bring the tape up to date after the one-year, five-year,

ten-year, and 20-year follow-ups. This can be handled

automatically if the machine is "programed" appropriately.

(i.e., if the machine is given appropriate instructions

appropriately expressed in machine language).

Most of the rest of this chapter will be devoted to

plans for data analysis. Before we concern ourselves with

methodology a brief discussion in broad general terms of

the kinds of analysis contemplated seems in order.

The kinds of analysis that are possible are of course

implicit in the instruments developed and the kinds of data

collected. It will be possible to find the answers to many

questions about what the typical high school student is like--

his aptitudes, abilities, activities, interests, background,

and plans; also what the atypical high school student is

like. The sample is sufficiently large that it will be

possible to identify reasonable numbers of students with

highly superior abilities, students with plans to go into

occupations for which few people can qualify (e.g., nuclear

physicist), students with unusual combinations of traits,

unusual interests, etc., find out what they are like, and

see what happens to them. In other words extremes as well

as means can be studied.

But more than that, the Project is not limited to study-

ing secondary school students. Because an entire age Croup--

all 15-year-olds whether in secondary school or not--was
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sampled, it will be possible to draw some inferences in

regard to this much broader and more general base--which in

a sense is a random sampling of "people-in-general", since

everyone who survives past his fifteenth birthday is a

fifteen-year-old at one time or another, while not every-

one is at some time a secondary school student.

Furthermore, the Project will not be limited to study-

ing people (either "people-in-general when they are fifteen

years old" or "people-who-go-to-secondary-school"). in

addition special studies will be done of schools. With

1357 schools being tested and with procedures for weighting

the schools so as to reconstruct the "population" of second-

ary schools in the United States as a whole, it will be

possible to find out what typical schools are like, how

schools differ, and how the characteristics in which they

differ are related to their success in educating young

America. Perhaps most important of all, the results may

even point the way to how some schools can improve their

program--what ways of utilizing available resources (mone-

tary and other) will result in the greatest increment in the

degree to which they succeed in their objectives.

Almost all of the data analysis still lies ahead. Since

this is so, there seems to be little point in discussing

methodology in great detail at this stage. However, general

procedures and problems that are expected to apply throughout

may be discussed with profit.

One of the general problems is how the total group of a

half-million cases shall be divided into sub-groups for anal-

ysis. Obviously it is undesirable to throw a half-million

students together in an undifferentiated mass. Therefore
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it is expected that in general whatever analyses are done

will be done separately by grade, and in most cases the

boys and the girls within a grade will also be analyzed

separately. Where these breakdowns still give larger

groups than it seems desirable to handle as a unit, the

group can readily be broken down into ten smaller groups,

by use of the ten- subsamples of schools which the reader

will recall were described in Chapter 3 (on page._).

In addition to the breakdowns described above, the group

can also be divided on a geographic basis, so that regional

norms can be obtained; norms will be obtained for all sorts

of special groups as well, to supplement the national norms.

In the case of the special study of the 15-year-olds,

the boys and girls included will come from two sources--

students in the regular sample who were in grade 9, 10, 11,

or 12 in one of the randomly selected high schools (or an

associated junior high school), and the special group of

15-year-olds who were not in high school at all. Appropri-

ate weights will have to be applied to the data for students

from these two sources before they can be combined. This

is necessary to take account of the fact that the group not

in high school represents only one-tenth as many school

districts as the group in high school.

Another problem which has implications for many

aspects of the project is that of follow-up. Students will

be followed up one, five, ten, and twenty years after

graduation from high school. The authors feel quite opti-

mistic about the prospects of getting excellent cooperation

from the students. However it must be recognized that over

the course of the years the follow-up will become



VI-27

progressively more difficult, as more members of the group

change their addresses and forget to notify the Project

I Talent Central Office, or change their names, or for some

other reason become difficult to locate, or disinclined to

report their current activities. One device which the

authors have great hopes will recover some of these lost

cases is to reverse the follow-up procedure. The reverse

procedure, which is here designated the "follow-back

procedure", involves finding out the names and approximate

ages of the members of any specified group which is of

particular interest ten or 20 years from now, finding out

which members of the group are of the right age toi have

been tested in Project Talent, and then acting on the

assumption that approximately 5% of these people were in

Project Talent. (This is not an unreasonable assumption,

since approximately 5% of today's high school students are

included in the Project.) Let's see how this follow-back

procedure would work in a specific instance. Suppose that

about twenty years from now there is an interest in study-

ing persons convicted of certain kinds of crimes, and find-

ing out what their characteristics were when they were in

high school. Lists of persons convicted of the crimes could

be inspected, and the names of all such persons who are in

the right age range could be extracted. IRA cards could be

punched for these persons, showing their name, date of

birth, sex, and other appropriate identifying information.

The computer would then be set up to "search the file" for

these na nes. Presumably about 5' of them would be located.

The SAI scores, responses on the Student Information Blank

and Interest Inventory, test scores, and other relevant data
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for these individuals could then be studied intensively,

and compared with the corresponding data for the. total

group in the study or for any segment of it. This would

provide information on what these people were like when

they were in high school, what backgrounds they had, and

in what respects, if any, they differed from their con-

temporaries.

In previous parts of this book there have been

references to the problem of assigning appropriate weights

to the data to adjust for the fact that different sampling

ratios were employed in different kinds of schools and also

to adjust for various other circumstances, such as the

fact that a number of schools that were selected in the

sample declined to participate in the project. To allow

for foreseeable contingencies, three different sets of

school weights, designated Set A, Set B, and Set C,

respectively, have been determined, Eash is appropriate

in a different set of circumstances. Weight A is the

weight that is applied to the data when the characteristics

of students are being studied. Use of these weights makes

it possible to reconstruct from the sample an approximation

of the total population of high school students--or any

segment of this population that is of particular interest.

Weight B, which is exactly the same as weight A for most

schools, is applied when the characteristics of schools

are being studied, and it is desired to infer something

about the total group of American high schools on the basis

of the schools that participated in the project. (Weight

P differs from weight A only in the case of those schools

where only a fraction of the students were to be tested.
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The only schools in this category were tne public schools

in New York City and those in Chicago.) Weight C, like

Weight B, is designed for use where it is desired to draw

inferences about the total group of American high schools.

However, urlike weight B, weight C is used when the data

being studied are available for all schools that were.

selected in the sample, rather than just for those schools

which agreed to participate. It should be pointed out

here that even the schools that declined to participate

were in most cases willing to fill out the three school

questionnaires,. Therefore, when the data from these

questionnaires are being used and test scores are not,

weight C may be the appropriate one.
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SCHAPTER VII

BACKGROUND AND DESCRIPTION OF THE TESTS

In Section I of this book, the rationale for the

project as a whole, its raison d'etre was discussed.

Section II contains the rationale for the procedure used.

In Section III the rationale for each of the tests and

.other instruments will be presented.

In this ;chapter, each test is discussed in turn, in

terms of its purpose, its historical antecedents, and its

characteristics. The section on historical antecedents

includes not only a description of earlier tests designed

to serve the same general purpose but also a description

of ways in which these tests have been used successfully

in the past--the kinds of jobs for which the abilities

they measure have proved relevant.

Testing has a long history--as long as the history of

schools and perhaps even longer. But to keep this discussion

of historical antecedents of the Talent tests within reason-

able bounds we shall limit it in general to standardl ed

objective tests.
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The discussion of the Project Talent version of each

kind of test includes a brief description of the item type,

sample items,, and a discussion of whether the items used

are essentially parallel to those in other tests having the

same general purpose, and if not, to what extent they differ.

The reader may wish to refer back to Table IV-2 for a sum-

mary of certain features of the tests including number of

items and number of options for each. All items in all

tests are of tht multiple-choice type, ,and the reader will

note from this table that almost all of them are five-choice

items.

A. Information Test

Purpose of the Test

The Information Test is really several tests rolled

in one package and printed in the same booklet. Devotees

of "Alice in Wonderland" and "Through the Looking Glass"

will recall Humpty Dumpty's use of "portmanteau words"--

words that have several seemingly disparate meanings at

the same time. In much the same way, the Information Test

has what might be called a "portmanteau purpose". The test

may be scored to contribute to the measurement of breadth

of the student's general information, his vocabulary level,

and the amount of information he has in many specific

areas (including some areas in which amount of information

has been found to be an excellent index of aptitude, and

other areas, of an academic nature, in which amount of in-

formation gives ae indication of level of scholastic

achievement); the test also helps identify mentally re-

tarded students, and others who have a serious reading

disability--those who read badly enough to be considered
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functionally illiterate; and students whose attitude toward

the test-taking task is flippant, or apathetic, or otherwise

leaves much to be desired; and students whose scores may be

pulled down by careless errors; and finally it helps deter-

mine whether the student's general attitude in the face of

unexplained phenomena leads him to take a scientific view

in evaluating hypotheses, or whether his general attitude

makes him receptive to explanations which are superstitious

or otherwise illogical.

This is quite a bit to fit into a single test--even

if it is a long one, as the Information Test certainly is.

The one thing that makes it possible to achieve all these

ends is the fact that most of the items contribute to more

than one of the purposes. For instance every item, regard-

less of what else it measures, also contributes to the total

"general information" score. The items that serve to identify

illiterates also help to identify the ina~dequately motivated

students--provided that the entire pattern of scores is

taken into account and that the results are properly inter-

preted.

Historical Antecedents

Because the purposes of the Information Test are so

varied, and because the authors know of no previous test

designed to serve all these purposes, the historical ante-

cedents will be discussed for each purpose separately.

For purposes of this discussion we shall define in-

formation test items quite broadly, to include item testing

almost any type of information: information in academic

areas, information in non-academic areas, information about

hobbies and recreational activities; information;.acquired
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through formal instruction, information acquired in daily

living, information acquired through voluntary reading;

information about people, places.,_ events, things, activities,
word meanings. Item for the last-named category, information

about word meanings, are usually called "vocabulary items";

but the distinction between items specifically calling for

knowledge of word meanings and items calling for other kinds

of information is rather an arbitrary one, and we shall not

trouble ourselves about it at this point. (We shall resume

the discussion, however, in a later section, when we discuss

"vocabulary scores".)

Our definition of information test items is sufficiently

broad to include not only items which are purely verbal in

character but also items which are largely pictorial. In

the latter category for instance, would be an item asking:

"Which of the following animals is a Jaguar?"

and for options showing drawings of five kinds of wild

animals.

.1. Measures of breadth of general information. In-

formation tests covering a wide range of topics have been

used for a long time as components of general intelligence

measures. They were used for this purpose as far back as

World War I, when the Army Alpha Examination wvas adminis-

tered to all inductees into the Army who could read and write.

This was the first mass program for mental testing that ever

took place. The Army Alpha was a standardized objective

test designed for group administration. One of its eight

subtests was a test of information. which covered a very

wide range of subject matter. To give an idea of its

breadth of coverage, it included items testing information
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on animals and birds, physical science, biological science,

farming, mechanics, social studies, electricity, medicine,

games, business, foods, airplanes, sports, guns, law, liter-

ature, art, and other topics. Arthur S. Otis, vho played a

leading role in the development of the Army Alpha, later

used information items as one of the chief components of

his widely used intelligence tests (the Otis Self-Administer-

ing Tests of Mental Ability and the Otis Quick-Scoring Mental

Ability Tests).

f Use of information tests as an indicator of general

intelligence level was thus one of the earliest uses of

such tests and it is still a very important one. In this

type of use only the total score is of concern; subacores

showing amounts of information in specific arfs are irrel-

evant and are usually not obtained. A wealth of empirical

data has accumulated concerning the use of general infor-

mation as a measure of intelligence, and predictor of college

success.

.2. Measures of interest. In the 1930's there was

some experimentation with wide-range information and vocab-

ulary tests as a way of measuring relative interests. For

instance there was the Michigan Vocabulary Profile Test ( ),'

developed by E.,B. Greene in 1937. This test consisted of

eight subtests, measuring vocabulary in the following eight

areas: Huzan Relations, Comerce, Government, Physical

Science, Biological Science, Mathematics, Fine Arts, and

Sports. The total score on this test clearly provides a

measure of general vocabulary, but the innovation which dis-

tinguished this test from its predecessors was the recomuen-

dation made in its manual that the profile of subtest scores,
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in other words the pattern of these eight scores, be used

as a clue to the person's relative interests in different

areas and as a partial indication of his relative aptitude

for work in these areas.

The use of differential levels of information .in dif-

ferent areas as a measure of relative interetts: .is based on

the premise that the individual vil1 tend to know most in

areas where his interest, is greatest. Thus if the profile

of his subscores shows peaks and valleys, tthese extremes

my be taken to suggest areas where his interests, and thus

perhaps his ability to succeed, are greatest and least.

(Implicit in all this, of course, i, 1the assumption that

the subtest scores have all been converted to the same scale,

to make them directly comparable, since raw scores presumably

would not be.)

The use of information tests to suggest whether an

individual has sufficient interest in a field to succeed in

it was greatly expanded and systematized during World War II

in the Army Air Force Aviation Psychology Program, under the

direction of John C. Flanagan. It proved very successful in

the battery of Aircrew Classification Tests designed to pre-

dict success as an Air Force pilot, bombardier, or navigator.

This battery initially included a Technical Vocabulary Test,

which provided separate scores for the three positions

named. The test was later expanded to include other types

of general informtion.

.A battery later developed by the American Institute

for Research for use in selecting airline pilots and flight

engineers made use of many principles and methods which had

proved useful in the Air Force, aong them the use of
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information tests to provide an "operational" measure of in-

terest in flyig--a measure based not on mere verbal expres-

sion of interest but on interest that has been demonstrtedp

by the acquisition of information. The extent to which infor-

mation about flying and other kinds of information deemed rele-

vant indicate a real interest rather than merely the acquisition

of a wide range of information through the operation of general

intelligence can be determined by comparing a score based only

on relevant information with a score based on other information,

kLor with the total information score.

3. Measures ofinfor tion in scific areas. In xadi-

tion to their usefulness in indicating relative interest in

different areas, subscores on a general information test are

also useful per se. as direct measures of amount of informa-

tion acquired in certain specialize& areas-for instance

physical science, fine arts, sports. The Michigan Vocabulary

Profile Test, which has alread been mentioned in connection

with the measurement of interestp proViyds such scores. The

distinction between academic areas and non-academic areas is

a rather fruitless one in the case of general information

tests, since the information tested often includes types of

facts that are just as likely to have been learned out of

school as from formal instruction.

A second distinction that is by no means as clear as

it is sometimes thought to be is the distinction between

information as a measure of "aptitude" and information as

a measure of "achiement". Many tests y be regarded as

having elements of both. The fact that a person has ac-

quired a lot of information about a specialized area
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indicates a kind of achievement. It also indicates that he

has the aptitide, .and insofar as the inforxation was acquired

through voluntary activity, it indicates interest in the

area. In the sense that past performance predicts future

performance, achievement in a field is an Index of aptitude

for it and thus information in an axe ma indicate both

achievement and aptitude. Nevertheless there are certain

areas in which these joint achievement-aptitude tests that

measure amount of information have proved outstandingly use-

ful as predic ers or indicators of job aptitades. Among

these areas are: (a) mechanical information, (b) electrical

and electronic information, and (c) aeronautical informa-

tion. Each of these will be discussed separately in a later

section of this chapter since the Information Test items in

these three areas may be regarded not only an contributing

to the total Information score but also as constituting

subtests in three areas of specialized information which

are embedded in the Information Test.

We have already suggested that the distinction

between "vocabulary items" (items testing knowledge of

technical vocabulary) and "information items" (items test-

ing possession of other kinds of information. in the same

field) as not an important one. Actually the two go hand-

in-hand. Students who do well on either of the t,^o types

of items (technical vocabulary items and short concise items

testing specialized information) tend to do well on -the

other, adn students who do poorly on one tend to do poorly

on both.
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i. ,easures.,of vocabulary. The reader should not in-

fer from the foregoing discussion that the authors regard

scores of general vocabulary level as unimportant. Quite

the contrary! The size of a person's general vocabulary

has long been recognized as one of the best indices of his

level of general intelligence--or at least of that very

important aspect of general intelligence that is called

"verbal intelligence". Vocabulary tests of one sort or

another have played a prominent role in intelligence tests

ever since the first intelligence test, the Binet scale,

was developed back in 1905. .Almost every intelligence test

-except those specifically designed to be non-verbal contains

either a vocabulary subtest or vocabulary items intermingled

among other kinds.

Just as there are more ways to kill a cat than by

choking it with butter, there are more ways to measure a

person's vocabulary than by putting him in a conversational

group and seeing how many people he can out-talk or by

counting the number of people over whose heads he can talk!

Standardized paper-and-pencil tests are a much better weV .

And even these can take many forms. Verbal analogy items,

items calling for words opposite in meaning to given words,

items calling for synonyms, and items calling for matching

a word with a definition have all been used. Samples of

some popular types of vocabulary items are shown below.

a. Verbal analogy items

Iteml. "Place" is to "time" as "point" is to

A. hour
B. minute
C. moment
D. eternity
E. now (The answer is C.)
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Item2. Hand: gauntlet: sword: ?

fA.. attack
B. armor
C. shield
D. spear
.3. shetl.

(The answer is .)

b. Opposites items (antonym items)

Directions: Choose the word that is most nearly
opposite in meaning to the given word.

Item 3. Hope

A. Dislike
B. Despair
C.. Wish
D. Fail
E. Criticize

(The answer is B,)

c. Synonym items

Directions: Choose the word that has most nearly
the same meaning as the given word.

Item 4. Apparel

A. Appearance
B. Illusion
C. Luggage
D. Clothing
E. Elegance

(The answer is D.)

Item 5. Marstify

A. Cheat
B. Puzzle
C. Vaporize
D. Scent
E.. Enlarge

(The answer is B.)

d. Same-opposite items

Directions: Each item consists of four words. Find
the two that are most nearly the s
in meaning or olosite in meaning.
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Item 6
A.
A. Adjust
B. Admit
C. Ad&pt
D. Adept

" Item T

V A. Exotic

B. Superficial
C. Ingrained
D. Excellent

(The answer to Item 6 is A and C,

and to Item 7 is B and C,)

e. Definition items

Item 8. Suffrage..id the right to

A.petition.
B. vote.,
C. assemble.
D. worship.
E. work.

(The answer is B.)

These varied item types all give quite similar

results. It is true that the verbal analogy type of item

(and to a lesser extent the same-opposite type) may involve

a little more reasQning ability than some of the other

types, but even so, what any of them measures is mostly

vocabulary.

5. Identification of illiterates and persons with

severe reading disabilities. Among the items in the In-

formation subtest of the Army Alpha were some extremely

easy ones, that had been put in for the purpose of screen-

ing illiterates. For instance there was an item testing

4k. knowledge of the fact that it is more likely to snow in

the winter than in the summer; and an item testing knowl-

edge of the fact that eggs come from hens. Other tests,

too, have contained very easy items to insure that anyone

who could read and write could get better than a zero score.



VII-12

The usual procedure has been to incorporate these extra-easy

items with the items of normal difficulty in a single score.

It has not been customary, hovever,.to obtain a sepazate

score on the extra-easy items, which is the procedure that

was followed on Project Talent, in an effort to identify

students whose reading skills are so inadequate that their

scores on the rest of the Information Test and on other

tests in the battery would be invalidated by failure to

comprehend the items.

6. Measures of otivational factors, A poor score on

items that are so easy that anyone who can read and write

should get a perfect score usually indicates either illit-

eracy or else a severe reading disability characterized by

abnormally slow reading or by grossly inadequate compre-

hension of what is read. If these .explanations of the poor

score on extra-easy items do not fit, the next more probable

alternative explanation is that the attitude of the person

taking the test leaves much to be desired... In this event

the low score may be due to flippancy (manifested by delib-

erately marking the wrong answers) or to apathy and indiffer-

ence (resulting in lackadaisical behavior in marking the

answers).

Thus the same items that are used to spot illuterates

and "non-readers" may also be used to spot those whose scores

do not do justice to their abilities because of an inappro-

priate attitude toward the tests or because of an unusual

proneness to clerical errors. This is quite a large number

of possible explanations for a single low score. Obviously

the low score does not come with a label attached to. tell. .

which is the right explanation in the given .case. It is
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expected, however, that reasonably accurate inferences can

2be drawn on the basis of the entire pattern of tie student's

scores on the rest of the tests.

T. Measures of scientific attitude. There are no

clear historical antecedents for interspersing items de-

signed to measure scientific attitude among items of an

information test. This isrone df the kcales ih the .Project

Talent test battery that are experimental in nature.

Descripti~n of the Talent Information .Test

1. Oanegzaharacteristics. The Informtion Test of

the-Talent Battery consists of 395 items. All of these

items, with the exception of the ten comprising the

Scientific Attitude scale, are clearly "information items";

* in other words, they test possession of factual knowledge.

The ten scientific attitude items probably represent a

composite of information, attitude, and Judgment. Almost

all of the 395 items are very brief.

As has been indicated, the Information Test was divided

into two parts on the basis of whether subscores were to be

punched on the scoring machine or specific item responses

on the document reader. Sixteen scores were obtained

initially for each student--15 subscores in Part I and

their sum (the Part I total)--but potentially the test can

yield a very large number of additional scores, since the

items for which individual responses were punched (the Part

II items) can be combined and recobined in any way desired

and can also be combined in any wvy with any of the sixteen

Part I scores. Thus scales can be tailor-made for specific

purposes, such As predicting success in a particular occu-

pational area. The tailor-made scale would combine whatever



item are best for the specific purpose.

R..Table VII-1 shows the number of ite.. of each kind.

The time limit allowod. was as generous as adinistr'ative

j considerations would permit, so that, alzmt everyone would

have time to finish. .Within the two parts the item were

aemanged in-a, :roughly. "spiral" order. (i.:e., the,.different

kinds of item were intermingled apparently randomnly but

actually in a roughly cyclical arrangement). Ths arrage-

ment of items uvs subject only to certain minor limitations

in Part, 1, imposed by the reqi~rments of the scoring wachine

and by the desirability of conforming at least approximately

to a yriori specifications concerning the specific locations

of the-Screening item. .(The reasons for these, gL prr

specifications are discussed later-in this chapter,)

The following are a few sample itms for this test

that would fall in-the miscellaneous oategory -(category 38

in-Table VII-l).

Item 9. In the-song that starts "bNy country, 'tis
of thee%,.the next line- is

A. .Of thee I sing.
B. Author -of liberty.
C. Sweet land of liberty.
D). Protect us by Thy might.
.3. Our fathers' God, to The.

(The answer is C.)

Item 10.. Pulitzer-Prizes are awarded for, ,all of
the following except

A. contributions to science.
B. biographies.
C. pi~s.
D.: novels.A. -

non ~ !U5
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Item 11. The best knovn British humor magazine is

A . What-no:
B. Last Laugh.
C. Cheers.
D. King's English.
E. Punch.

(The answer is E.)

On the basis of evidence obtained from the use of

general information tests in the past, there is good reason

to expect the total score on the Project Talent Information

Testto prove useful as a predictor of college success.

Vocabulary Scale

This consists of items of the Information Test that

provide a measure of the student's general vocabulary. This

concept of "general vocabulary" probably requires explanation.

Although the distinction between "general" vocabulary and

"technical" or "specialized" vocabulary is not a precise one,

general vocabulary can be considered to consist of words

that might reasonably be in the vocabulary of well educated

persons whether they have had specialized training in a

particular area or not.

For instance, it would not be unreasonable to include

items such as the following in the test:

Item i2. Which of these objects is usually
spherical?

A. A water glass
B. An orange
C. A doughnut
D. A dime
E. A cone

(The answer is B.)

Item 13. The government of the United States isrcalled "federal" because it has
A. a President.
B. three separate branches.
C. free elections.
SD. separate states.
E. separation of Church and State. (The answer is D.)
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ItemI14. Another word meaning "vapor" is

A. water.
I 1B. gas.

C.. q uid.
D. condensation.
E. solid.

(The answer is B.)

These three items test whether the student knows the

meaning of "spherical", "federal", and "vapor". These

terms represent concepts from the areas of mathematics,

social studies, and physical science respectively, but they

are nevertheless terms which it is reasonable to consider

as part of a person's general vocabulary. Inclusion of

items on words such as "spherical", "federal", and "vapor"

is one way (a relatively minor way, perhaps, but neverthe-

less one that might have interesting results) in which the

Talent Vocabulary scale differs from many widely used vocab-

ulary tests, a number of which appear to be limited to words

of a rather "literary" character. Though the Talent Vocab-

ulary scale represents a wider range, note how words it

might include, like "spherical", "federal", and "vapor",

contrast with the following terms, which are far more

highly specialized:

Mathematics terms: "binomial", "apothem"

Social studies terms: "pocket borough", "fief"

Physical science terms: "halogen", "ohm"

Items testing knowledge of the meanings of any of these

six terms could legitimately go in the appropriate subject-

matter scale (mthemtlcs or social studies or physical

science) but not in the Vocabulary scale. The reason that

inclusion of specialized technical vocabulary would be

undesirable is that in most cases knowledge of such terms
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may depend far more on specialized training in a certain

area than on general level of vocabulary.

Now let's get back to Samle Items 12, 13, and 14- above.

It will be noted that not all of them are of the traditional

vocabulary item fbfm, calling for a synonym or definition.

Item 14 does call for a synonym but Items 12 and 13 test

comprehension of the words "spherical" and "federal" some-

what less directly. (If the student knows what "spherical"

means it is reasonable to assume he also knows what an

orange looks like and that he would therefore know that an

orange is spherical. Similarly, if a student understands

the concept represented by the word "federal" he can answer

Item 13.) The recognition that comprehension of a word can

be tested indirectly, that there is no particular merit in

limiting the Vocabulary scale to items calling for synonyms

or formal definitions, results in a better test. Its merit

lies in the fact that it permits phrasing the items in

whatever seems like the most promising way of determining

whether the student understands the concept being tested

and whether his degree of understanding is at a suitable

level of specificity. (Deciding the appropriate level of

specificity at which to pitch an item--the specific point to

test for--is a matter which inevitably involves an element

of judgment. In the case of the word "spherical", for in-

stance, the point to test would be whether the student knows

what something that is spherical looks like; since we are

supposing it is to be regarded as a general vocabulary item,

not a mathematics item, there would be no poiAt at all in

finding out whether the student knows the formal definition

j that a sphere is a surface formed by all points at a given
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distance from a given point.)

The Vocabulary score is intended to measure ability to

comprehend words. It is not intended to measure "recall" of

vocabulary--i.e., the ability to select and use the appro-

priate word to express one's meaning. In line with the pur-

pose of the test, to measure the ability to comprehend the

writing of others rather than the ability to express oneself

in writing, "understanding of a word meaning" is considered

to mean understanding at a fairly gross level.

Very fine differentiations in meanings and implications,

which are more a matter for the master stylist in English than

for the "Journeyman users" of the language are not a matter

of concern. Thus, although the dictionary indicates a slight

difference in implication between "questionable" and "doubtful"

(e.g., when used as the final word in the sentence: :"His

honesty is ."), the meanings are sufficiently

similar that for purposes of this test the two words can be

considered synonymous. For instance, the following item

would be acceptable:

Item 15. "Questionable" means

A. inquiring.
B. doubtful.
.C. inquisitive.
D. true.
E. false. (The answer is B.)

A further point, which perhaps may seem self-evident,

is that the test is concerned with written English, not with

spoken English. The fact that a person knows the answer to

a certain question means that he understands the word when

he encounters it in a written form, but this is no guarantee

that he will understand it in its spoken form. There is a

possibility that he won't, particularly if the word is one
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Which is pronounced quite differently from the way its

spelling would suggest--"indict", for instance.

Scales to Measure Information .in Secific Areas

In discussing those weales we shall divide them, purely

as a matter of convenience, into "academic" subject matter

-areas and "non-academic " ' areas, .but it should be borne in

mind that this distinction, as it applies to the test, is

a somewhat arbitrary one, since coverage includes both

things learned in school and things that my have been

learned outside of school, through independent reading,

radio, television, and other available sources.

Academic areas. Under this heading are included those

areas which constitute the major portion of the typicall

academic curriculum in high school.

The general purpose of these subscores is to measure

acquisition of information in the area in question. An

effort was made, therefore, to sample the field as broadly

as was feasible with relatively few items.

1. Literature. The purpose of this scale is to

measure familiarity with the world of literature. The

chief "common body of literature" to which a sizable pro-

portion of the group tested is likely to have been exposed--

apart from the nursqry rhymes and fairy tales of the pre-

school age--is the body of literature which is either re-

quired reading in school or is on school-issued lists of

recommended reading.

No two lists of required or recmmeded reading issuedI' by schools or school systems are identical. In fact it is

i

IL
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probable that any two such lists would differ considerably

in detail--not only in regard to the grade level at which a

certain book is placed but also in regard to whether certain

books are included at all. This being the case, there is no

one list or group of books, and probably not even any single

book, that would be recommended or required reading for all

students. However, a broad coverage makes it likely that

students who have acquired the habit of reading will get

reasonably good scores--at least if their reading Is of

materials above the level of comic books and is not limited

to purely expository material such as "How to Build a Hi-Fi

Set".

In developing the literature scale, a systematic effort

was made to insure that both poetry and prose were well

represented and further, that there was adequate represen-

tation of both children's literature (e.g., "Treasure Island",

"Robin Hood", etc.), and literature that is considered suit-

able for adults as well as adolescents. Many of the items

test knowledW of some salient point that would be found

chiefly by reading the literary work in question rather than

by merely reading about it. In this category are items about

characteristics of principal characters, items about plot,

etc. An effort was made, however, to avoid items about

trivial or obscure points (minor incidents, unimportant

Icharacters, etc.). Items about specific works of literature

are supplemented by item that test additional kinds of in-

formation (e.g., the meaning of such term as "blank verse").

The following are sample itm:

I
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A. 6 feet.
B. 10 feet.
C. 3 feet.
D. 4 feet.
E. 5 feet.

*-(The answer is E.)

Item 17. Othello's motive for murder vas

A. self-defense.
B. jealousy.
C. fear.
D. craving for power.
E. greed for gold.

(The answer is B.)

Item 18. Which of these was a knight of King
Arthur's Round Table?

A. Alfred
B. Lancelot
C. Merlin
D. Ivanhoe
E. Roland

(The answer is B.)

2) Social studies. This scale covers facts and con-

cepts from the fields of history, economics, government and

civics, geography, current affairs, etc. At least half of

the history, government, and geography items are concerned

with the United States, but there is coverage of the rest of

the world too. Social studies content taught in elementary

school has been sampled, as well as that taught in high

school.

The sampling of material on United States history and

goverment includes some coverage of periods from the dis-

covery of America to the present. Political, econcic,

industrial, and military history were sampled. In regard to

the coverage of non-U.S. history, the items are chiefly con-

cerned with the history of the Western world. It was felt
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that the history of the Orient--at least its .istoiy in re-

gard to matters which have not impinged directly on the West,

and certainly its history in the eras preceding its opening

to Western influence--is so little' taught and so little

known that items on such matters would be too difficult to

contribute a worthwhile degree of reliable information to

the test scores.

Items that are likely to become dated within 20 years

or whose significance is likely to change markedly within

that period were kept to a minimum. However, this did not

wholly preclude items on topics of current concern. Some

situations which have recently been very much in the public

eye will probably be matters of continuing interest and con-

cern for a long time.

Both vocabulary items and items testing other kinds of

information are included.

Materials not necessarily taught in high school are not

rigidly excluded from the test, since it is felt that ac-

quisition of knowledge about such materials through voluntary

reading or in other ways indicates special interest in the

area. The following are sample items:

Item 19. Which of these is specifically required
by the U. S. Constitution?

A. Supreme Court
B. Pblitical parties
C. Congressional counittees
D. Nominating conventions
3. Cabinet

(The answer is A.)



Item .20. Wich of tbeue -vuztries bas more thanone native Ian~bl?

A. Prance
B. Greece
C~. ItlI'y
]), -ftitzerland
P, Vnited Otates

(The anmftr is D.)

item 21. U1161eon was emperor of France around
the beginning of the

A; 15th century..
B.16th century.

C. 17th century.
- D. 18th century.

1. .19th century.

(The A.nswer is :0.)

3.) I.athematics. The.ax.ea of mathematicsv unlike

other academic subje'ct maitter areaB,-is represented in the

T3alent battery nab only in, tbo. Xlformtion T!est but in the

following other, -tests as well:

a) Aritbmetic Cbmutation TJeat

b) Ibbtbomatics Test

Part I. Arithmetic Reasoning
Na.t II. Introductory
..Part III. Advanced

However, the mathemtics items in the- Inforiion Test do

not overlap the content of these ather tests since the In-

formation Test iteins are concerned with. knowledge of facts,

not with the possession of matheuxtics skills. AIo Informa-

tion Test itwm reqire. compiuttion. .(This is covered in

the Aritkmtie Ccuptation. TLst. No Infozuation Test item

require reasoning or problem.. solving. .(ThisL iS covered in

the Iftheiatics 'Test) Yearly~ beif of the it* am on

topics covered In ftad 9 -or mep., sm the others are

concerned with topics that are not usiUtay, touched upon

-until at least the 10th grade.
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Some -items an information that Naeht be acquireA4 in

Other ways than through formal instruction in athematics

were included since it va felt that much information m t

indicate special interest in mathematics. (An ezowle of

such information, not generally included in the high school

mathematics curriculum, is the impossibility of trisecting

an angle by Euclidean means.) l'e history of athematics

vas not included, however.

Within the limitations imposed above, the items sampled

the field as broadly as seewed feasible.

Both vocabulary items and items testing other kinds of

information were included. Among the kinds of content

samled were such matters as definitions, the vocabulary of

mathematics, conventions of mathematical notation, and the

understanding of concepts (e.g., fractions, decimals, per-

centage, factors, equations, planes, angles, logaritmes,

exponents, etc.).

Samle items follow:

Item 22. "3b + 2i) = 5" is called

A. a coefficient.

B. an equation.

C. a formula.

D. an unknown.

1. an identity.

(1!e answer is B.)
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Item 23. An ordinary slide rule is designed for

A. computing.
4B. measuring length.

C. measuring -angles..
k D. weighing.

M. reading tables.

(The answer is A.)
U

4. Pysical, science. This scale includes items from

the areas of chemistry, physics, astronomy, and other

physical sciences.

Science topics taught in elementary school are included,

as well as those not studied until high school. Both vocab-

ulary items and items testing other kinds of information

were included. Items on information that might readily be

acquired in other ways than through formal instruction in

science were included since it was felt that acquisition of

such knowledge through voluntary reading, experimentation,

or in other ways would indicate special interest in the area.

Sample items follow:

Item 24. Ozone is a form of

A. electricity.
B. air.
C. oxygen.
D. nitrogen.
.E. carbon dioxide.

(The answer is C.)

Item 25. Gravitation is the force which causes a
rubber ball to

A. bounce.
B. go flat.
C. keep its shape.
D. fall when dropped.
I. change shape when pressed.

(The answer is D.)
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Item 26. A "light year" is a unit of

A. temperature.
B. volume.
C. brightness.
D. distance.
Z. speed.

(The answer is D.)

5. Biological science... This. scale includes items

from the fields of botany, zoology, and'microbiology.

Items about nature lore are included, as well as items

concerned with the -mre formal aspects of biological science.

Both vocabulary items and items testing other kinds of

information are included.

A sample item follows:

.Item 27. The substance which makes plants green la'

A. cellulose.
B. starch.
.C. chlorophyll.
D. sap.
B. fungus.

,(The answer is C.)

Other Areas

Reference to Table VII-l shows the many kinds of in-

formation covered, besides those in areas taught as part of

the typical academic curriculum in high schools.

In developing these items, .an effort was made to in-

elude some that would givei an advantage to those who bad

participated Xf the activity in question as a hobby or

voluntary extra-curricular activity (e.g.,- electronics,

carpentry, mecbanics, cooking, sewing, photography, sports,

theater, ham radio, msic, art, journalism, chess, other

gacMs, etc.). Other items were designed to give an ad.

vantage to those who had participated in the activity as a

household chore (e.g., cooking, #eying, baby care, home
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imintenne and minor irepairs, farm chores). Still .othcr

( items were intended to give an admoatage to thos. iwao hod

Varticipated in-the activit7 in question through a part-time

or sumer job (eog.,- baby-sitting, office Jobs, ae.). Scms

item givq.an advantage to those who have done -extracurricular

reading vhich hasa direct or indirect bearing on the area ii

-question (e.g., engineering, archittu, lav, medicine,

aeronauitics and -space, 3lotoarqhy) tm a=e also included

that give an advantage to those who have had corn other forn

.of special training or education.

Some of the characteristics of specific scales or sub-

sets of items follow.*

*Nt. that three scales, Aevonautics and Space, Electricity
and 31lectronics, and Mecantics, because. of their mjor im-
portance, #xpdiscussed separately, following the discussion
of the Information Test.

* 1. Music. While these items certainly are not indic-

ative of musical talent,. those who enjoy going to concerts

and opera or listening to music on the radio and phonograph

shotild have ani advantace on this 4et .of-itAm .Je:~epV .perbap0

Here' is a sample item:

Item 28. Who wrote "Peter and the Wolf "?

A. Prokofieff
B. Bach
C. ftchaikowsky
D. Dakas
1. Mo~zart

(7he answer is A.)

2. Arts Thitscale mnures knowledge about art.' 7bic

knowledge my be acquired through participating in aft as a
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hobby or recreational activity or in other w"Vs. Those who

enjoy going to museums and art galleries, reading about art,

and perhaps dabbling a little in it "thaelves should have

an advantage on these items-gas should those who have had

special training in art. However, there is absolutely no

reason to think that this scale will identify those with

creative talents in. art.

Two sample items follow:

Item 29. Esels are used by

A. saulptors.
B. nmiicians.
C. surgeons.
D. lawyers.
E. painters.

(The. eswer is E.)

Item 30. Which of these is not the name of a
famous painter?

A.,. Titian
B. Rubens
C. Cezanne
D. Napoli
E. Van Dyck

(The answer is D.)

3. Home Economics. These items should give an advantage

to students who have engaged in relevant activities (cooking,

sewing, etc.) as a household chore or because they enjoy them,

those who have engaged in relevant activities as a part-time

job (e.g., baby-sitting), and those who have taken home

economics courses.

A sample item follows:

Item 31. In a recipe calling for one cup of butter,
you should use

A. one pound.
B. two pounds.
C. a half-pound.
D. a quarter-pound.

.E. one-eighth pound. (The ans r is C.)
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4. Law. While these items primarily measur* a kind of

"general info: iaon", so that a good score on this scale is

not necessarily indicative of particular interest in this

field, it nevertheless seems likely that a student whose score

in this area is relatively low is not likely to have enough

interest in law to make it an advisable career for him.

Here are twosample items:

Item 32. What kind of degree do most lawyers have
from law school?

A. B.A.
B. B.S.
C. Ph.D.
D. LL.D.
.E. LL.B.

(The answer is E.)

Item 33. A coroner's chief function is to
4investigate

A. mysterious deaths.
B. burglaries.
C. counterfeiting rings.
D. kidnapping cases.
E. accusations of bribery.

(The answer is A.)

5. Medicine. Areas sampled include knowledge of

physiology, nutrition, first aid, common ailments, physicians'

instruments (e.g., stethoscope), training requirements for

careers, etc.

Here is a sample item:

Item 34. A deficiency disease is a disease caused by

A. a virus.
B. Liproper diet.
C. not getting inoculated.
.D. defective glands.
E N. poor heredity.

(The answer is B.)

6. Architecture. Those who have read books and articles

about architecture, and students whose interest has manifested
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itself in other ways--for instance, those who have been un-

usually observant in regard to the architecture all around

the$-.should do well on these iL.u.

7. Farming. These item are intended to give some

representation to the kinds of special information that

children who grow up on farms or ranches are likely to

acquire. The item, might give some advantage to those who

.have ,an interest in these aspects of rural life.

8. Theater. These items should be indicative of sf

interest in the theater. (It is somewhat doubtful, however,

that it is possible to get much differentiation between

those who are interested in the stage as a career and those

who merely are interested, as spectators.), Most of the items

deal with theater terms (e.g., grease-paint, footlights,

etc.).

Here is a saWp1e item:

Item 35. An Ugenue role in a play usually calls
for:

A. exceptional acting, ability.
B. great beauty.
C. youthfulness.
D. a sophisticated manner.
E. skill as a comedian.

(The answer is C.)

9. Photography. These items should test information

that is acquired principally through having photography as

a hobby, taking pictures, processing them, and also, to a

certain extent, through reading about photograWp, attending

exhibits, and manifesting interest in other was.

Screening .8cale

The primary purpose of the Screening items is to

identify those students whose reading disability is soI
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severe that their scores on certain other tests are auto-

matically invalidated.

Certain tests of the battery in addition to the Reading

Comprehension test have a high enough verbal coLtent that

scores on them will be affected by gross reading disability.

(Among these tests are Information, Arithmetic Reasoning,

Mechanical Reasoning, Creativity, and Table Reading.) The

three inventories (Student Activities Inventory, Interest

Inventory, and Student Information Blank),-yill also be af-

fected. The primary purpose of the Screening Scale in the

Information Test is to identify students whose scores on the

tests named are questionable because of lack of ability to

read well enough to comprehend the questions. A secondary

purpose is to identify those students who, though they can

read adequately well, do not obtain scores which reflect

AL their true ability, either because of a tendency to make

numerous careless mistakes of a clerical nature (such as

accidentally marking an answer space other than the intended

one) or because of an unfavorable attitude toward the test-

taking situation. An unfavorable attitude--reflecting

faulty motivation in regard to the battery--might be mani-

fested in the form of either apathy or flippancy. (It

should be noted, however, that some students might make the

flippant, deliberately incorrect response only in the case

of the screening items and other extremely easy items.)

Those with a low screening score will fall into several

categories, as follows:

a. Non-readers

(1) By far the largest category will probably

be the low IQ group--those who can't read because of lack of



i
VII-32

normal intelligence. (These examinees will probably get low

scores on all the tests, not just the ones mentioned above as

being directly dependent on reading ability.)

(2) A second .and much smaller category will

consist of those whose chief difficulty has been in learning

to read and who appear to have normal inteligence in other

respects. Such examinees, theoretically, might score quite

well on some of the less verbal tests in the battery--e.g.,

Object. Inspection, Visualization in Two Dimensions, Visual-

ization in Three Dimenst6na, Abstract Reaoning.

.(3) There may also be some foreignstudents

who haven't learned enough English yet .to be able to cope

with.the verbal tests. (These students should be identifiable

from the Student Information Blank and other auxiliary sources

of information.)

(4) Some instances of reading disability may

stem from the fact that the student has been deprived of a

normal education--by illness or physical disability, for

instance. (These students, too, may be identif$able from

the Student Information Blank and other auxiliary sources of

information )

b. Others, whose low scores are primarily reflections

of poor motivation in the test-taking situation

(1) A few may make numerous clerical errors

(accidentally marking answer spaces other than those corres-

ponding to the intended answer). These students should be

characterized by a very low score on the Clerical Checking

Test and the Table Reading Test, .which are measures of clerical

speed and accuracy.

(2) Those whose general attitude is apathetic
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or indifferent can be expected to have many low scores in

the less verbal tests as well as in those requiring good

reading ability.

.(3) Those whose attitude is flippant can be

expected to have a peculiar pattern of item responses--for

instance a pattern which yields a score much lower .than a

pattern of purely chance. responses would be expected to give.

(4) There may be some whose attitude is

flippant only in regard to certain kinds of items. For

instance, the extreme easiness of the Screening items may in

itself induce in some students a flippant attitude towards

these items--manifested by the deliberate choice of wrong

answers. Such behavior can be spotted by the fact that the

Screening score would be much lower than would be reasonable

in view of the pattern of the other Information scores.

There is no expectation whatever, that it will be possible

on the basis of the Screening score alone to differentiate

among the several categories of "inon-readers" and badly

motivated, students mentioned above. But the Screening score

will differentiate those who fall in any of these categories

from students who have normal reading ability and are moti-

vated to do well. .And the pattern of other test scores, as

suggested above, may help to differentiate amon the various

categories. A low Screening score will indicate that in the

absence of evidence to the contrary (e.g., low scores on all

tests--even those not requiring reading), scores on Arith-

metic Reasoning, Mechanical Reasoning, Creativity, the rest

4of the Information scales, etc., and the responses on the

various inventories may be quite misleading. In other words,

it is conceivable, though not necessarily actually true, that
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the examinee's scores on these tests miot be nich higher .if

someone were reading the test items to him, and recording

his responses for him.

To serve these purposes the items are extremely simple,

involving concepts that almost everybody above the level of a

low-grade moron would, be familiar with.

The vocabulary has been kept as simple as is reasonable

(as is also the case for the tests whose scores may be in-

ferred to be invalid for those with low Screening scores.

-o .In the case of these latter tests, it .my be remrked paren-

thetically that the vocabulary should be very simple except

where more difficult words are necessary in order to test

whether the student comprehends a certain concept.)

The Screening items have been arranged in the Information

Test in such a way that they occur very frequently at the be-

ginning of the test, then less and less frequently so that

the intervals between successive Screening items .increase in

accordance with a rough geomettio progression, and then

finally a few items are concentrated at the end. The purpose

of this arrangement is to keep the students that are having

difficulty with the test aware that very easy items occur

sporadically. The aim is to encourage these students to

read every item.

The following is a sample Screening item:

Item 36. How many days are there in a week?

A. .2

B. 3
C. 5
D. .7
E. 10

(The answer is 7.)
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Acientific Attitude Scale

These items provide a subscore which should be indicative

* of how the individual views the world--hether, on the one

hand, he views it as a place where there are logical cause-

and-effect relationships or whether, on the other hand, he

regards it as a place where consequences are illogical,

capricious, and arbitrary. In the latter category (illogical

and arbitrary consequences) fall the modern-day equivalents

of the kinds of primitive beliefs that Frazer*, in his

*fFrazer, J. G., The Golden Boug New York, Macmillan, 1922.

epochal treatise on cultural anthropology, The Golden

.u terms "sympathetic magic". Also in the category of

illogical and arbitrary consequences are the premises of

palmisry, astrology, numerology, and occult manifestations

of all sorts. Among the students who should get low scores

on this scale are:

a. Those who are superstitious, in the sense that they

believe such things as that black cats bring bad luck, horse-

shoes bring good luck, Friday the 13th means trouble, there

is something in astrology (at least when the astrologer is

an expert), etc.

b. Those who believe that certain people--e.g., gypsies,

mediums, etc.--have occult powers of one sort or another--

for instance that they can see into the future or converse

with the dead.

4 c. Those who favor anthropomorphic explanations of the

behavior of lower animals.

d.. :Those who believe that the world is full of evil



VII-36

spirits that have to be propitiated.

e. Those who do not seek a logic3 explanation for

unexplained phenomena., but insteadtend to accept naively

the first explanation presented that is superficially

attractive.

Among the people who should get high scores are those

vho, like the scientist, seek reasonable and logical ex-

planations for events and unexplained phenomena, and tend

to reject explanations that involve occult arts, magic ,

:etc. It..shou4d be noted that a person may have a scientific

attitude even if he has never studied science formall and

has little or no factual information about how scientific

research is actually carried out. It will be seen that the

trait to be differentiated by these scores ipvolves not only

intellectual ability (the judgment and reasoning power

necessary to decide whether a "conclusion" follows logically

from given premises) but also a basic tendency to use the

scientific approach.

.Each item consists of a description of a phenomenon or

an occurrence. Five explanations are presented, and the

task is to select the "best" one. Only one of the five

explanations is reasonable and logical. Of the other four,

some involve common superstitions, magic, concepts incom-

patible with the scientific viewpoint, belief in the occult,

etc. .Selection of other distractors, however, my primarily

imply muddled thinking on the part of the examinee. (An

example of the latter kind of distractor vould be Option C

in Sample Item 37, below.) One reason for including such

options is that it is probably undesirable to have all dis-

tractors fall in the other category (superstition, the
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occult, etc.) since this makes the items too obvious.

None of the items requires possession of any special

information (in science, mathematics, etc.). whenever

such information is needed to answer the question, it is

presented in the stem of the item. For instance, in Sample

Item 38 belov the probability that ten coins will fall

"heads up" is stated, in round numbers, in the item.

Item 37. Jim Wilson has entered many golf tourna-
ments but has never won one. He usually
does very well until the finals. But in
the finals when the score is close, .he
tends to make a few wild shots, which re-
sult in his defeat. The best explanation
of Wilson's failure to win a tournament
is that

A. he is just naturally unlucky.
B. he "goes to pieces" under pressure.
C. he hasn't practiced,
D. he doesn't really care whether he wins.
* E. his opponents are just naturally lucky.

(The answer is B.)

Item 38. Professor Rogers wished to find out
whether any of the 950 students in Central
High School could demonstrate the power
of "mind over matter". When ten pennies
are tossed, the chances that all ten of
them will fall "heads up" are about one in
a thousand. Rogers had each student in
turn toss ten pennies. He instructed them
to try, by thinking very hard about it, to
make all ten pennies fall "heads up". But
when one of the boys,.Joe Thompcsn, tossed
the coins they all fell "tails up". What
does this suggest about Joe?

A. Joe was purposely trying to get all tails.
B. Joe became confused.
C. Joe didn't have faith in the power of min

over matter.
D. Joe is unlucky.
1. Nothing.

(The ans er is 3.)

It is hypothesized that scores on this test are related to

science aptitude.
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Mechanical Information Scale*

Purpose of scale. Mechanical Information Scales are

usually intended to provide a measure of aptitude for jobs

in the mechanical area. The underlying assumption is that

anyone who has aptitude in this area and, also has sufficient

interest in it that he would enjoy this type of activity

would anage in one way or another to acquire considerable

information in the area. It is assumed that he would be

likely to acquire this information whether or not the high

school he attended happened to offer formal instruction in

mechanical subjects.

Historical antecedents. Among the first standardized

tests of mechanical information were the early trade tests

developed for use in the Army during World War I. These

were specific information tests developed for various sorts

of mechanical occupations, and their purpose was to measure

the achievement of individuals in those fields. The items

were of types much like those in current use. The Arnm Alpha

too had a few information items on mechanical topics. In the

early tests of mechanical information, unlike the more recent

ones, no distinction was made between mechanical information

(tools, materials, mechanics, carpentry, cabinet making,

painting, printing, surveying, etc.) and electrical informa-

tion. In current practice electrical and electronic informa-

tion are often covered in a separate test since individuals

*As has already been indicated, these items are emb~fted in
the Information Test.

who do well in mechanical information tests are not necessarily
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well informed in the areas of electricity and electronics,

and vice versa. Contemporary tests of mechanical inform-

tion have proved useful for predicting success in many

types of jobs, including aircraft mechanic, auto mechanic,

radio repairman, radar repairman, machii±st, sheet metal

worker, welder, etc. In World War II, the Armr, Navy, and

Air Force all made extensive use of mechanical information

tests with considerable success.

In part, mechanical information tests measure reading

ability and general learning ability (the ability to

assimilate information when exposed to it); in other words,

abstract intelligence. However, in ,a well designed mechan-

ical information test the demands on reading skills are

minimal even if verbal rather than pictorial items are used.

An effort is made to keep the wording of the items simple.

Pronounced sex differences are usually found in scores

on mechanical information tests; these differences, however,

are often less pronounced when the items are of the verbal

type than when they are pictorial.

In summary, mechanical information tests chiefly provide

measures of what has sometimes been called the "mechanical

experience factor".

Description of Talent Mechanical Information Scale. The

items in this scale are all of the verbal type, not the

pictorial type. Each of the items falls into one of the

following two categories:

1. Information about tools, carpentry, and other kind&

N of construction

2. Information about motors and other kinds of

mechanisms
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The items are about equally divided between the two

categories. As it happens, however, this is not a partic-

ularly important distinction (except as a way of insuring

breadth of coverage), since those who do well in one of the

two categories tend to do well in both; in other words,

scores on the two sets of items are quite highly correlated.

For this reason the two categories of items have been com-

bined in a single scale.

The test taps a wide range of mechanical information.

Many of the items call for information about automobiles;

other items are concerned with other common machines and

tools with which boys who are interested in mechanical

activities are likely to be familiar. The emphasis is on

information acquired through direct experience with tools

and motors. The very wide variety of information covered

tends to equalize the opportunities of boys in urban and

rural environments to score well and helps make the scores

comparable.

A sample item follows:

Item 39. Which of these tools is best for rough-
shaping wood?

A. Rasp
B. Plane
C. Level
D. Awl
E. File

(The answer is A.)

Having briefly described the kinds of items the

Mechanical Information scale includes, perhaps it would be

well to say a word or two about what it does not include.

Items to measure information that would be acquired in an

academic course in science (e.g., a course in physics) are
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included in the Physical Science Information scale rather

than in the Mechanical Information scale except in the case

of items which primarily stress a practical application

relevant to . mechanics. Neither scale has items requiring

comprehension of mechanical principles and everyday physical

forces (e.g., ravity, equilibrium, pressure, etc.). -,such

items are in another Talent test--the Mechanical Reasoning

Test. Nor are items requiring a comprehension of electricity

included in the Mechanical Information scale even if they

are concerned with motors. Such items are in the Electricity

and Electronics scale.

In interpreting scores on this test, past mechanical

experience or formal training in mechanics should of course

be considered. Certainly, too, the sex of the individual

should be borne in mind in interpreting. a score. In general

those who score well in Mechanical Information will tend to

do well in training for a wide variety of mechanical occu-

pations; for instance, machinist, artillery mechanic, sheet

metal worker, foundryman, aircraft mechanic, auto mechanic,

Gunner's Mate, and aircraft pilot.

Electrical and Electronic Information Scale*

Purpose of scale. This scale is intended to serve as a

predictor of success in jobs in the area of electricity and

*As has already been indicated, these items are embedded in

the Information Test.

electronics (e.g., electrician, electronic technician, radio

and television repairman).
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Historical4 ntecedents. There is nothing particularly

novel about using electrical and electronic Information tests

'with content geared to a specific training course as straight-

forward measures of achievement in the training program. But

extensive use of. electrical and electronic information tests

with more general content as predictors of success in rele-

vant kinds of jobs .does not seem to date back any further

than World War II.

-At that time, the military, services fcund that tests of

electrical and electronic information were useful in iden-

tifying persons who would make good electricians or electronic

technicians (though not necessarily good mechanics). This

sort of test was therefore used extensively and.successfully

in assigning military personnel to specific training programs.

Ever since then it has been realized that the occupational

fields represented by mechanical jobs and electrical jobs

are functionally different. Civilian versions of electrical

and electronic information tests for use in selection and

counseling were not developed until quite recently ( ).

Electronic information tests have proved useful to pre-

dict success in numerous jobs, including electrician,

electronic technician, radio repairman, radar repazirman.

A word of caution may be advisable at this point. When

tests are beig ,used for selectibn it is perhaps even truer

in the case of jobs in the electrical and electronics field

than in other fields that decisions should not be based on

just one test. The entire pattern of scores on several

other aptitude and achievement tests is also highly relevant

in the case of most such jobs.
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Description Qf Talent Electricity and Zlectonics Scale.-

most of the item in this scale are of the verbal type,

though a few do involve dagrams. The item stress infor-

mation that is acqurable through direct experience in the

construction and maintenance of electrical and electronio;

.equipment. Thus, for instance, examinees vho have worked c

on radios, hi-fi sets, or other electronioceq#iment would

have an advantage. It is inevitable that some of the items

will also be answerable on the basis of information acquired

in formal courses in physics and to a lesser extent in

chemistry. However, items that can be answered on this

basis even by persons who have not had mach. direct exper-

ience in construing or maintaining electrical or electronic

equipment should be kept to a minimum.

Scores on the Electricity and El ids scale undeni-

ably are considerably affected by past experience in the

area, but since a broad range of content is covered, the

average high school student will probably have had-.an

opportunity to acquire a fair amount of the information

tested if he is at all interested in this area and has any

aptitude for it. In other words, those who get good. scores

on this scale are likely to have both interest in the field

and aptitude for it (as indicated by the demonstrated

ability to assimilate this type of infornmtion). They could

probably successfully complete any training course in the

area. A low score on the scale does not indicate that a

youngster lacks the ability to learn this kind of material

if he is exposed to it. However, if he has not been exposed

to this area by age 16 or 18 and has no knowledge of it, the

prognosis for success in an electronics or electrxoal
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training program would be substantially lowered.

Aeronautics and BaSce Oale*

Pu so of .spale.. This scale is intended to help

identify students whose interests and. aptitudes suggest

that they would .be successful pilots.

.itoricail .a cedents. As aha already, been indiAnted,

among the discoveries made by the Aviation Psychology Re-

search Program-during .orld War II was the fact that one of

the tests that made an important contribution .to the pre-

-diction .of success in A pilot training prog@M was an in-

formation test heavily loaded with questions about aero-

nautics and related topics.

*AS has already been indicated, these items are embedded in
the Informtion Test.

Description of %lent Aeronsutics and Space 8ale. The

items are on such topics as piloting procedures, navigation,

Jet planes, space exploration, etc.

~ forSintences Test

Purpose of test. The purpose of the test is to measure

one kind of memory--the ability to memorize and recall

meaningful material.

Historical antecedents. This test is experimental in

nature. Numerous tests of ability to neorize mterials

have been developed in the past, but as fLr as the outhors

of this book know, the type of item used in the Talent

Memory for Sentences Test has not been used before in pre-

cisely the same form. This item type is.a multiple-choice



vII-45

version of a kind of completion test that had been developed

to measure essentially the same thing.

This earlier test consists of a study period in which a

number of sentences are to be memorized, followed by a testing

* operiod in which some or all of the same sentences are presented

in.a different order, with one word missing from each. The

task is to fill in the missing word.

Description of Talent Memory for Sentences Test. This

test consists of about 40 short sentences, which the students

are given six minutes to memorize. The test items consist

of some of these sentences, in a different order, with one

word omitted from each sentence. The task, which the ex-

aminees are told about at the time they are asked to study

the sentences, is to recall the missing word and identify

its second letter, which is one of five options. Each option

consists of only one letter, instead Of an entire word, so

as to test the ability to actually recall the missing word,

rather than merely the ability to recognize the word when

it is presented. The second letter is used instead of the

first in order to minimize the extent to which the letter

itself will help the person to recall the missing word if

he has forgotten it.

There are several different dimensions in terms of

which memory tasks can be classified:

1. Recall vs. recognition

2. Short-term memory vs. long-term memory

3. Incidental memory vs. deliberate memorizing

4. Memory for "underlearned" materials vs. memory for
"overlearned" materials

5. Kind of material to be remembered (e.g., verbal
material, diagrams or pictures, music)



6. Meaningfulness of materials to be remembered (e.g.,
meaningful material such as paregraphs vs. meaning-
less material such as nonsense syllables).

7. When the material to be learned is meaningful,
what is the nature of the learning task? Nkist the
material (e.g., sentences) be memorized verbatim or
is it sufficient merely to remember the sense and be
able to paraphrase it?

Where does the Talent Memory for Sentences Test stand

in respect to these seven dimensions?

* In the first place we believe it measures recall rather

than recognition. That point has already been discussed

but perhaps it should be underlined for the benefit of those

-critics of objective tests who say that it is impossible to

measure recall with an objective test--that all that can be

dofte is to measure recognition. The authors disagree, and

offer the Memory for Sentences Test as evidence.

In regard to the short-term long-term dimension, the

test measures relatively short-term memory. However, be-

cause two other tests (Arithmetic Computation and Memory

for Words) intervene between the study period and the test

period of the Memory for Sentences Test, the interval be-

tween study and test is sufficiently long (about 20 minutes)

that something more than immediate memory is tested. Further-

more, the task is made considerably more difficult by the

retroactive inhibition (if we may lapse into psychologist

Jargon for a moment) set up by the intervening memory task

(memory for words).

Memory for materials which the student deliberately

ttries to memorize is measured--not incidental memory.

Pmory for materials which are probably underlearned is

measured--not memory for overlearned materials.

The material to be memorized is verbal (i.e., sentences).
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The material is moderat*ly but perhaps not maximally

meaningful. It is mo6ntdIy meaningful because it eouA s

of meaningful sentences- but tesy would be moh mre meaning-'

ful if they were not isolated sentences, completely removed

from context.

The task is such that verbatim memorization is required.

Synonyms for the missing words are not acceptable. (In

this connection it should be noted that items were not used

where an obivous synonym of the-missing word would have the

same second letter.)

In the preceding paragraphs we have gone into consider-

able detail concerning what kind of memory is measured by

'this test because it is so easy (and so risky) for test

users to overgeneralize from the title of a test .dd to

infer, for instance, that becax,!e a test has the word

"memory" in its title it will indicate how well someone

can do in all kinds of memory tasks. Nothing could be

further from the truth. There are many specific kinds of

memory, and if results derived from a test of one kind of

memory are generalized to other kinds it should be done only

with extreme caution. Interpretation of results should be

based insofar as possible on empirical data--for instance,

specific studies of what kinds of variables the score on

the test correlate with.

Having stressed that warning, perhaps it is safe at this

point to mention that it is usually considered reasonable to

regard the kind of memory measured by this test as one

aspect of the complex of abilities subsumed under the term

"general intelligence". Those who do well on the test are

probably likely to do well in types of school work that call

for rote learning of verbal materials,
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training progrsa Vbare a lot of ainenclature and spec if ic

facts are to be learned,

To give an idea .of' the chomater of the sentence. to be mn

orized and the items to be &nwamred, .4 saM3Ia q$ euch Is given.

The foflowing sentence might have been (but vasn't) used,

as one of the 4eo to be ummorized:

"Mary tried'to catch the four o'clock bus."

If that sentence had been used, the folloving could

have been one of the test items-.

Item 4. Marly to catch the four o'clock busi

- R~r__ _

E -e -U. U___

p. ~ (The Zimswer is Ro-tbe second
letter of "tried")

A systematic effort was made to insure thet if a person

knew the answer to an-item hecknew it because hj.chad succeeded

in mamrizing the ~i~~ and not for any other reason, For

tbtts retisi. f' , I letters that were used as distractors were

always the~:r letters of words that might reasonably fill

the blank space It the sentence;. T->-r inst ,nce in, the case of

the sample itc-Y et.ve, the missing word could conceivably be:

ran, wanted, had, failed (second letter: a)
needed,, decided, vent (second letter: e)
liked, wished (second letter: i)
hurried, rushed, (second letter: u)"

To avoid confusion the first letter of the miuei-"" vwd

was never used as a Gistrectar. Note# for lzsteac., thut in4

the s.le ita Aaove T (the first juatter ot "tried') van not

used even thotqgh it was also the second lotter of a plaiusible,

though incorrect word ("attepted"'

U ktewi se tin !1\. r s e to insure that if someone

answere~d am item in.orect t.vit vzs because he did not
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remember the sentence--not because of faulty spelling.

Therefore, no item was used where the missing word was a

hard ,one to spell, and for which, therefore, there might be

some confusiri or misconception in the mind of the examinee

as to what the second letter is. For instance the following

item would be a bad one:

"r. Phwimphsniggitch is a professor of psychology."

If "psychology" were the missing word in this sentence, and

if the options were E, H, I, B, and Y, an examinee might

choose Option H under the very prevalent misconception that

"psychology" is spelled "phychology"; other ways of mis-

spelling could easily yield I and Y as answers.

C. Memory for Words Test

Purpose of test. The purpose of this test is to measure

one kind of rote memory--the ability to memorize the "foreign"

words corresponding to common English words. This is an

ability which is obviously directly relevant to the learning

of a fqreign language. It is also preaumably related to

the ability to learn gitny other kinds of mterial.

Historical antecedents. Various kinds of ' paired

associates" tests have been used for a long time in

psyohologIcal research on the nature of memory, and also

as components of intelligence tests and predictors of

success in occupations where this kind of memory seems

relevant. A "paired associates" test is,a testin which a

set of pairs of symbols is studied for a fixed period, to

associate each symbol with the one paired with it. The

symbols used may be of any nature (real words, nonsense

I syllables, numbers, diagrams, pictures, persons' names, etc.)
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As early as World War I, paired associates were used

to measure code learning ability. More recently, Carroll

and Sapon (3) developed a "Paired Asoclates" Test (Test 5

in the Psi-Lamtda Foreign langvage Aptitude Battery) for

use in predicting ability to learn foreign languages. This

test has been shown to be useful for its intended purpose.

Using a factor analysis technique* Carroll (2) found, for

*Factor analysis is a statistical procedure for aaalyzing
the interrelationships among a set of variables.

instance, that his "Paired. Associates" Test measured a

factor he designated as "associative memory" and to a

somewhat lesser extent a factor he called "linguistic in-

terest", both of which were related to course grades in an

intensive Air Force "trial course" in Mandarin Chinese.

.Description of Talent Memory for Words Test. This

test is modeled directly on Test 5 (Paired Associates) of

the Psi-Lambda Foreign language Aptitude Battery.

In this test the student is given two minutes to

study 24 common English words, .and their alleged equivalents

in a strange and totally unfamiliar language. To insure

that. the language -would be unfamiliar to all,. a language

named Vlaznoor, invented specially for use in the Talent

test, was used. The two-minute study period is followed

by a two-ainute practice period in which the students

practice recall, using a list of the Vlaznoor words arranged

in a different order. Ability to select the English equiv-

alent of a given foreign (Vlaznoor) word from among five
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options is then tested. Each Vlaznoor vovd is a separate

item, and they are in a different order from those used in

the learning and practice materials. Almost all options

are English words used in the vocabulary studied, although

an occasional English word not in the vocabulary studied

may be used as a distractor--e.g,. " in", when "on" is .the

right answer.

The foreign words are grossly different from each

other. Words that differ in only one letter (e.g.,. RINVO

i and- DRANVO) are not used. Each of the foreign words is a

pronounceable combination of vowels and consonants (e.g.,

KAJEL), not an unpronounceable Jumble consisting solely of

consonants (e.g., BTFISMC). The foreign words are mostly

monosyllables, or at most disyllables.

A sample of the type of vocabulary used is shown

below:

Foreign English

KAJELB walk
ERINVO potato
HOL ear

I I

TAHNE pretty
I I

I I

FALG shoe

The following is a sample test item:

Item .41. DRINVO

A. ear
B. pretty
C. shoe
D. potato
3. walk

(The answer is D.)

This test measures ability to memorize pairs of

arbitrarily associated expressions, when one member of the
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pair is a meaningful English word, and the other is a mean-

ingless verbal symbol.

This test differs from the other memorization test in

the battery, the Memory for Sentences :Test, in several major

respects besides the very obvious one of the nature of the

materials to be memorized.

The Memory for.Words Test, unlike the Memory for Sen-

tences Test, measures the recognition type of memory, not

the recall type.

It measures imediate memory. There are no other tests

intervening between the study period and the test period, as

there are in the case of the Memory for ,Sentences Test.

The material to be learned is somewhat less meaningful

than that of the Memory for Sentences Test, since half of'

each pair of terms to be associated is an arbitrary verbal

symbol.

As for the similarities between the Memory for Words

Test and the Memory for Sentences Test, both test deliberate

memorizatior4 not incidental memory; and both measure memory

for somewhat "underlearned" materials rather than for

."overlearned" materials.

There is considerable presumptive evidence, inherent

in the nature of the tM~c, that the-ability measured by the

Memory for .Words Test is one that is very useful in learning

a foreign language. In other words, the test has excellent

"face validity" as a measure of aptitude for foreign lan-

guages. As has been indicated, this face validity is

bolstered by considerable empirical evidence-(obtained

chiefly in connection with the Paired Associates Test of

the Psi Lambda battery).
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There is also good presumptive evidence that the test

would be a useful predictor of ability to learn many kinds

of code. (After 962, the task imposed by the test is a form

of code learning.)

Rote memory is also obviously useful in many other kinds

of occupational endeavor.

D. Dieguised Words Test

Purpose of test. This test is designed to measure

what has been termed "phonetic-orthographic ability--the

ability to form connections between letters and sounds" (2).

Historical antecedents.. A test in which the task was

to decipher words spelled in .a partially phonetic and very

much abbreviated form was used. about 20 years ago as a part-

of the Turse Shorthand Aptitude Test (12). This test was

demonstrated to be useful for its intended purpose of pre-

dicting ability to learn shorthand.

The task described above used in the Turse Shorthand

Aptitude Test, was converted to a slightly more complex task

which could be measured by mrltiple-choice items, in the

Spelling Clues Test (Test 3 of the Psi-Lambda Foreign Lan-

guage Aptitude tatter*) . In this version the task was

to figure out what word was represented by the odd combination

of letters and then to demonstrate that one had translated

correctly by picking the correct synonym from among five

choices. Carroll obtained empirical evidencethat his

Spelling Clues Test was useful as a predictor of foreign

language learning ability.

Description of Talent Disguised Words Test. This test

uses the same type of item as the Spelling Clues Test
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of the Talent Test a systematic effort vs made to reduce

the vocabulary level of the words "spelled" by limiting

these words to approximately the first 5,000 in the "Teacher's

Word Book of 30,000 Words",* which shows the order of fre-

quency with which words are. used in written English. The

reason for imposing this restriction was to reduce to a

minimum the extent to which the test measures vocabulary

level, since there was already a separate vocabulary scale

in the battery (incorporated in the Information Test).

*Thorndike, R.L., ,and Lorge, I. The teacher's word book
of 3J00 words. New York. Teachers College, Columbia
Unliversity 1944. (The ,ords used were limited to those
designatedAA, A, or 14-49 in the G column of the word
list.)

The directions for the test read as follows:

"Each item begins with a word which is disguised
by spelling it. in.a very peculier way. However,
it is spelled somewhat .as it is pronounced. The
disguised word is followed .by five real words or
phrases......Show that you recognize the disguised
word by selecting the choice that means most
nearly the same thing .......

Two sample items follow:

Item 4.2. .roID

.A. depressed
B. described
C. thrown away

D. ruined
E. accused

(The answer is A, since the disguised
word is "discouraged".)
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Item 43. MA

A. sadly

B. postpone
C. bluntly

wD. hand out
E. every day

I

(The answer is B, since the disguised
word is "delay".)

Perhaps citing some of the rules that had to be con-

formed to in writing the items will give a clearer idea of

the character of the test.

The following were the only acceptable ways of dis-

torting the spelling:

1. Replacing non-phonetic spelling of the word with

phonetic spelling (or with approximately phonetic spelling).

.For instance:

Item . 4. STRAT

A. straddle
B. without curves
C. avenue
D. swagger
E. historical

(In the above item, STRAT replaces
"straight".)

2. Making other changes in the spelling that will

not change it from phonetic to non-phonetic. For instance

"k" might be substituted for "c", "J" for "gn', "Z" for "Sit

etc., where such changes are compatible with the correct

pronunciation of the word.

3. Omitting vowels, where the appropriate vowel pro-

nunciation is included in the correct pronunciation of the

name of a letter in the appropriate position (e.g., "cable"

might be spelled KBL. Note that the "A" sound in "cable"

would be included in the pronunciation of the name of the

letter "K").
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4. Unstressed vowel sounds may also be omitted (e.g.,

"bitter" might be spelled BITR, thus omitting the unstressed

vowel "Z" in the second syllable)"

.5. In some cases even a stressed vowel (e.g., the

vowel in the second syllable of "discouraged" in Sample

Item 42) may be omitted, when the disguised word is suffi-

ciently long to permit potitive identification even without

the vowel sound.

The additional rule was imposed that if possible the

definition of the word should not be so explicit that the

examinee could work backwards from the options and thus

'decipher the disguised word very easily. Consider, for

instance, the following item:

Item 45.. SIDR

A. frozen water
B. instrument for writing in ink
C. fermented grape Juice
D. candy made from cacao beans
E. apple Juice

(The answer is E.)

The student might have no idea what SIDE is, but he

could examine the options, translate:.them to "ice", "pen ,

"wine", "chocolate", and "cider" respectively, and then

easily see that Option E is the one disguised as SIDR.

Therefore the following version of the item, which is per-

haps a little harder, might be preferable for purposes of

this test, in order ;to maximize the deciphering aspect and

minimize the voQabulary aspect in determining the answer.

Item 46. Sa

A. sorrowful
B. law violator
C. measurement
D. shadow
E. beverage (The answer is E.)
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It has already been pointed out that the items are not

intended to measure vocabulary level directly, except to a

very limited degree.. Nor are they' intended to measure

4spelling ability. (This, too, is measUrd directly by another

test in the battery.)

What this test does measure is probably somewhat re-

lated to a kind of ability to become used to "strange" modes

of spelling that would be useful in learning shorthand or a

foreign language. Since the exact ways in which the spelling

is distorted are not specified explicitly in the directions,

what is measured. to a considerable extent, is ability to

draw inferences of a type that would be drawn in learning

to read a foreign language. The ability to puzzle out,

A from context and. appearance, the meaning of a word which is

vaguely reminiscent of a familiar English word is .pr~bably

rather closely related to the ability measured.by this

test.

While scores on the test can reasonably be expected

to be related-to foreign language aptitude, perhaps a word

of caution is in order, to the effect that this aptitude is

a complex of abilities, and..no single test can give a

definitive answer to the question of whether someone can

succeed in all aspects of learning any foreign language.

E. ,lish Tst

Pur ose of test. The purpose of this test is to

measure ability to express oneself aequately in hglish.

Five separate subscores are obtained--spelling, .capital-

ization, punctuation, English usage, and effective expression--

to measure five separate aspects of ability in English.
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The test is intended to provide measures of general achieve-

ment in the area of English.

Historical antecedents. Standardized spelling tests

go back a long way. In 1897 several versions of a spelling

test were administered to about 20,000 students (1).

Since then many different kinds of objective test

items have been used to measure spelling ability. There

have been some empiricalstudies (lo) to determine whether

items which test ability to recall the correct spelling of

words, by requiring students to actually write out the words

to show that they know how to spell them, are superior to

items of the kinds used in most standardized spelling tests,

which "merely" test recognition of correct spelling. These

items may require the student to identify which of a long

list of words are misspelled, .or to decide which one of

several ways of spelling a single word is the correct way,

or to pick out the one word out of four or five choices

that has been misspelled. The outcome of all this experi-

mentation, in the opinion of the present writers, is that

while the various types of items probably differ somewhat

in their efficiency (reliability in relation to the amount

of testing time required), there is little difference among

them in regard to the nature of the ability measured.

Neither of the two basic types of spelling test (recall and

recognition) is outstandingly superior to the other. Thus

the decision on which to use may have to rest on the partic-

ular administrative conditions and other circumstances (time

available, scoring facilities, etc.).

There has also been considerable experimentation with

different types of'items to measure the other aspects of



VII-59

English achievement besides spelling.

Description of Talent English Test. The Talent English

Test has five separately scored parts:

1. Spelling
2. Capitalization
3. Punctuation

* 4. English usage
5. Effective expression

The test is primarily concerned with written English,

but presumably some generalization to spoken English on the

basis of the English Usage and Effective Expression sub-

scores is justifiable.

Each of the five parts of the test is discussed in

turn.

.1. Spelling. Each item consists of four words, of

which one may be misspelled. The task is to determine which

one of the four, if any, is misspelled. Below are three

sample items:

Item 47. . .

A. , excellent
B. exercise
C. exstract
D. extreme
E. None of the above

Item 48.

A. affection
B. complexion
C. electrician
D. permission
E. None of the above

Item 49.

A. uncle
B. nickle
C. label
D. villain
E. None of the above

(The answers to these three items are
C, E, and B respectively.)
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The Spelling subtest is intended to measure ability to

spell--not size of vocabulary. Students who do not have

especially large vooabularies but who are able to spell

most of the words they have encountered should get a good

score. Therefore the test measures ability to spell reason-

ably common words--words that have probably been encountered

at least once by almost all of the students. Note that the

words are not necessarily ones that the students can define

precisely or even loosely. (It is possible for good

spellers to know how to spell words they do not exactly

understand.) To insure that the vocabulary would not be

too difficult, the words tested were limited to the 10,000

used most frequently in written English, according to the

Thorndike-Lorge word list.* Furthermore-. because this sub-

test is designed to measure spelling ability, not exactitude

of vocabulary, no attempt is made to penalize students for

misconceptions about the pronunciation of words (e.g.,

"larcency" for "larceny", "irrevelant" for "irrelevant",

"Febuary" for' "February", etc.).

*Thorndike, E. L., and Lorge, I., The Teacher's Word Book

of 30,000 Words, Teachers College Bureau of Publications,
New York, 19M

What is actually measured directlr by the test is

ability to recognize correct spelling and incorrect spelling

rather than the ability to recall how a word is spelled

when given no visual clues (or miscues) at all.

Except in the case of such activities as proofreading

and editing, the ability to spell correctly when writing

is generally more important than the ability to recognize
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spelling errors when one is not writing. It might .appear

superficially that the ability to recognize spelling errors

is all that is measured by this test. It is believed'. how-
0

)ver, that the ability to recall correct spelling--in other

words actually to spell correctly--is also measured, since

the correlation between the two is .undoubtedly high, and

since the test was administered in such a way that the

correlation is probably enhanced., (This was achieved by

providing the students with scratch paper--for the conven-

ience of those students who, when they are in doubtabout

the correct spelling of a word, like to write it out in the

various ways under consideration.)

Thus what is measured directly by the test is ability

to recognize spelling errors when presented with the visual

stimulus, .while the actual abilityto spell a word correctly

when writing it is probably tapped indirectly. No effort

is made to measure the ability to spell orally in the ab-

sence of-any visual stimulus. This ability is inherently

a rather unimportant aspect of spelling. Furthermore, it

seems probable that it has a sizable correlation with the

spelling abilities that are measured.

.In the interests of maximizing the efficiency of the

battery as a whole, an effort was made to keep to a minimum

the extent to which spelling scores would be correlated

with general intelligence, which is covered.adequately by

2other tests in the battery. .In order to keep the corre-

lation with intelligence at a minimum, phonetic spelling

I errors were used (i.e,, errors which would still permit

the word to be pronounced correctly if it were pronounced

as spelled) rather than non-phonetic spelling errors.
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Elimination of non-phonetic errors is Justified on the

grounds that those who make such errors are also prone to

phonetic errors if these are the only kind offered. This

is in accordance with the findings of Dailey and Rys. (5)

(An example of a phonetic error is "exetract" for "extract".

.A non-phonetic error would be "ectract" for "extract".)

.When words. which are not pronounced as they are spelled

were included, the misspelling was in the direction of

making the word more phonetic (e.g,., atturney, sargeant).

The emphasis in all cases was on words that present a

problem of some sort in regard to their spelling, rather

than on Words whose spelling is perfectly straightforward

and presenttv no difficulties.

.A spelling test was included in the battery for two

reasons. In the first place, the kind of achievement

measured by--this test is inherently important. The ability

to spell adequately is necessary in order to be able to

write acceptable English. This ability is essential for

many types of Jobs--e.g., secretary, typist, etc. The

ability to recognize spelling errors is also directly

necessary in many job activities--e.g., proofreading,

editing, etc. Most fundamentally however, correct spelling

is a central part of the manifest culture of an educated

person.

The pecond major reason for including spelling in the

battery was that its correlation with many other aptitude
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tests is quite low, and that therefore it could be expected

to contribute a large unique component. Relatively little

$ known about what spelling ability actually consists

of (e.g., to what extent it depends on visual memory, visual

perception, auditory-visual association, etc.), but there

is evidenqe that its inclusion in a battery contributes

significantly to the battery's validity for a number of

purposes.

2. Capitalization. This test consists of a passage

printed entirely in small letters. The task is to deter-

mine which of the words with numbers under them should

start with a capital letter.

Below is a sample passage with 36 items:

george hathaway spent last november in paris
.50 51 52 53 54

with his brother henry and their young cousin,
55 56 57 58 59 60

louis beauregard; they stayed in rather a large
61 62 63 64 65 66

hotel overlooking the seine river, in december
67 68 69 70 71 72 73

they all went to england (to london, i believe),

74 75 76-77 78

where they spent christmas with dr. .and mrs.
79 8o 81 82 83 84

hathaway.
85

(Answers: The words to be capitalized are
Nos. 50, 51, 53, 54, 57, 61, 62, 70, 71,
72, 73, 75, 77, 78, 82, 83, 84, 85.)

3. Punctuation. The Punctuation subtest has two

parts--Section a (Punctuation Marks) and Section b (Sen-

tence Structure).

In Section a each item consists of a sentence in
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which a section is printed without punctuation. This section

of the sentence is then presented punctuated in several al-

ternative waye. The task is to determine which of the wmys

presented is correct. A sample item follows:

Item 86. How blue the sky has turned

.A. sky has tuarned.
B. sky has turned!
C. sky has turned?
D. sky, has turned.
E. sky; has turned.

(The answer is B.)

The purpose of Section a is to test knowledge of the

appropriate use of all standard punctuation marks: period,

comma, semi-colon, colon, apostrophe, single quotes, double

quotes, question mark, exclamation point, dash, parentheses,

hyphen. While the examinee is required to differentiate

between correct and incorrect punctuation, he is not re-

quired to determine which of two or more acceptable or

defensible manners of punctuation is preferable. For in-

stance, no effort is made to test whether the student

recognizes cases where although a period is grammatically

correct, a semi-colon would be preferable; nor is any

effort made to test whether the student has the same

preference as the item writer in cases where .either commas,

dashes, or parentheses are technically acceptable. Such

decisions involve refinements of style, and as such are

matters about which there might be considerable difference

of opinion among expert writers. Knowledge of correct

capitalization is not tested in these items, since it is

covered in a separate section of the test.

In Section b each item consists of either a fragment

of a sentence, a complete sentence, or two or more sentences
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run together. The task is to determine which it is.

The directions are to mark the answer sheet as follows:

Mark "0" if it is part of a sentence.

Mark "1" if it is one complete sentence.

Mark "2" if it is two or more sentences run
* together.

Four sample items follow:

Item 87. A course of study including English,
French, algebra, American history,
and chemistry.

Item 88. The football team having tied one game
and won all the rest.

Item 89. Try this, it will help you.

Item 0. Do you know how?

(The answers are 0, 0, 2, and 1 respectively.)

The function of this section is to determine whether

0 the student has mastered the concept of what constitutes a

sentence--including the fact that every sentence or clause

has a subject and a predicate. Mastery of this concept is

essential in order to be able to write acceptable English.

1 f. English Usage. Each item consists of a sentence

with a word or group of words missing, the missing section

being represented by a blank. The task is to determine

which of several (three to five) choices fits in the blank

best. The instructions specify that if two choices are

correct, the better one is to be selected.

Here are two sample items:

Item 91. Bob arrange it.

A. might could
B. might be able to
C. could maybe
D. maybe could
E. would maybe be able to

(The answer is B.)
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Item 92. Ed and planning to go.

A. myself was
B. me was
C. I was
D. myself were
E. I were

(The anser is E.)

The items measure knowledge of correct English usage

and knowledge of the best way of expressing a given idea.

Knowledge of vocabulary is not to be measured in this

section, since that iz measured elsewhere in the battery.

What is to be measured is knowledge of preferred usage.

The student is not required to determine in absolute terms

whether any particular usage is definitely incozect or

whether on the other hand it is marginally acceptable and

merely undesirable. Instead, the student is required to

decide which of several options provides the best (gram-

matically correct, clearest, most unambiguous, least

awkward) way of expressing a particular idea. In Sample

Item 91, for instance, although Options C, D, and E are,

not technically incorrect, they do represent an unidiomatic

and therefore awkward word order. ("Maybe Bob could arrange

it" would be a less awkward word order than any of the

sequences in which the word "Bob" precedes the word "maybe".)

5. Effective Expression. Each item consists of

three, four, or five sentences, each expressing the same

idea, but only one of them expressing it well. The student

is to pick which of the sentences expresses the idea best.

(He is given no hint as to what criteria to use in =iking

his decision.)

A sample item follows:
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Item 93.

A. Things such as this helped our fore-
fathers push back the wilderness, and
create the richest nation in the world.

B. Our forefathers creatpd ,the richest
* nation in the Vorld)!>helped by things

like this to push back the wilderness.

,C. Things such as this helped our fore-
fathers in their -pushing back of the
wilderness and in their creation of the,
richest nation in the world.

D. To create the richest nation in the
world, our forefathers, being helped
by things like thin, pushed back the
wilderness.

.(The answer is.A.)

These items :are used to measure recognition of good

prose expression--i.e, sentences which express ideas

clearly, concisely, and smoothly. To do well on this sub-

test, the student imust reject sentences which express an

idea ambiguously, :awkwardly, or unduly wordily. He is. not

required to determine whether the preferred sentence rep-

resents the best possible way of expressing the idea. He

need only choose among the sentences given.

The items do not test the ability to recognize simple

grammatical errors, since this .@ .m ered in the English

Usage quhtest, .nor do they test knowledge of punctuation.,

since this likewise is covered in a separate score.

E. Word Functions in Sentences Test

Purpose of test. This test is intended to measure a

person's sensitivity to grammatical structure, whether or

not he has had formal instruction in the rules of gminr.

Historical antecedents. This type of test was orig-

inated only a few years ago, by John B. Carroll, who designed
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it as a measure of foreign language aptitude, and incor-

porated. it in his Psi-ambd- Foreign language Aptitude

Battery as Test 4, (Words in Sentences). It baa proved to

have excellent validity as a predictor of foreign language

learning ability. For instance, using the same criterion

(course grades in an intensive Air Force "trial course"

inMbndarin Chinese) as has already been mentioned in

connection "ith the Paired Associates Test of the Psi-

,ambda Battery, Carroll demonstrted that ,.the Words .in

Sentences Test helped predict this criterion, and. ttrib-

utedthis result chiefly to a comon "linguistic interest"

factor.

Description of Talent Word unmctions in Sentences

Tesi_t. This. test uses the. same type of item as the Words

in Sentences Test (Test 4 of the CarrollBspon Psi-IAmbda

Battery), mentioned above.

Each item consists of a "key sentence", followed by

one or more other sentences. The key sentence always has

a word or phrase printed in capital letters, and the task

is to determine which of :the five underlined words or

phrases in the following sentence(s) performs the same

function in its sentence as the word or phrase .in capitals

performs in its sentence.

Three sample item followl:

Item 9. They walked GAILY down the street.

The newl arrived couple used up their

B

C D I

II
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Item95 . HAVING an optimistic nature, she ex-
pected things to turn out well.

Driving a car requires a license.
A

The weather having finally cleared up,
B

Mrs. Rogers was able to work in

her garden.

Helen, busily planning her afternoon,
C

wasn't watching where she was koi.
D E

Item 96. This is the WAY to do it.

I do it a different way.
A

I use a different method.
B

The way to do it is like this.

That's the wrong method.
D

There are many ways of doing it.
E

(The answers to these three items
are E, C, and D respectively.)

This is a very difficult test for most students. It

was made difficult deliberately, since there is reason to

believe a hard test would predict ability to learn foreign

languages better than an easier one.

Although formal training in granmr and previous study

of foreign languages (particularly of highly inflected ones,

like Latin) are probably of some help on this test, the

fact that the terminology of gra~mr is not used at all

contributes to reducing the effects of formal training to

a minimum. To perform well on the test, one must understad
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something about the structure of a sentence, and recognize

the function of each word or phrase in the sentence.

The ability measured by the test is probably related

to the ability to learn the grammar and characteristic sen-

tence structure of a foreign language--particularly a heavier

inflected language (such as Latin, for instance) in which

word order is typically very different from that of English.

It is probably also related to the ability to learn the

formal rules of English grammar.

A relationship has been demonstrated between scores on

this type of test and the ability to learn a foreign lan-

guage. Nevertheless, since this test measures only one

aspect of that very complex ability, a high score. on the

test does not guarantee success in mastering a foreign lan-

guage. But considered in conjunction With other relevant

tests, the Word Functions in Sentences Test should prove

very useful as a predictor.

G. Reading Comprehension

Purpose of test. The purpose of the test is to measure

ability to comprehend written materials dealing with various

kinds of subject matter.

Historical antecedents. Although numerous types of

standardized reading tests have been used over the last 40

years, by far the most commonly used type is the one that

consists of passages to be read, with each passage followed

by several multiple-choice questions testing comprehension.

In answering the questions the student is/usually permitted

to refer back to the passage as often as he likes.
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Description of Talent Reading Comprehension Test. The

Talent Test is of the type described in the preoedlng para-

graph. The passages cover a wide range of topics, including

some dealing with social studies, some dealing with natural

science, and some which are of a literary character. Poetry

as well as prose is included.

.A poem and some sample items based on it follow:

(1) Loveliest of trees, the cherry now
(2) Is hung with bloom along the bough
3 And stands about the woodland ride

Wearing white for Eastertide.

(5) Now, of my threescore years and ten,
(6) Twenty will not come again,
'~ And take from seventy springs a score,

It only leaves me fifty more.

(9) And since to look at things in bloom
(10) Fifty springs are little room,
(11) About the woodlands i1will go
(12) To see the cherry hung with snow.

Item 97. What kind of tree is the poemabout?

A. White pine

B. White birch
C. White oak
D. Cherry
E. None of these

Item 98. What does the word "ride" probably
mean, as used in line 3?

A. Auto ride
B. Tree
C. Horseback ride
D. Flowers

E. Road

Item 99. What season is it, in the poem?

•A. Winter
B. Spring
C. Summer
D. Fall
E. There is no way of telling.

Item 100. The poet indicates, a little ruefully,
that his life

A. will,pass too quickly.
B. will probably end very soon.
C. has been unhappy.
D. has been devoid of beauty.
E. has been uneventful.
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Item 101. How old does the poet say he is?

A. 20
B. 30
C. 4o
D. 50
E. 70

Item 102. When the poet says he "will go" (line
11), he probably means he will go

A. on foot.
B. by boat.
C. by automobile.
D. by horse-drawn sleigh.
.E. on snowshoes or skis.

Itw 03. The poet expresses a liking for
looking at

A. snow-covered trees.
B. snow-covered ground.
C. spring blossoms.
D. autumn leaves.
B. Easter lilies,

Item 104. What does the poet say are the
loveliest trees?

A. Any white trees
B. Any trees in bloom
C. Cherry trees
D. Any woodland trees
E. He doesn't say.

(The answers are D, E, B, A, A, A,

C, and C respectively.)

It is important to note that what the test measures

is the ability to read with comprehension., rather than mere

ability to mouth or recognize the printed word without

understanding the fact, idea, or concept that the writer

is attempting to convey.

Reading comprehension skills have been classified

into the following nine categories:*

*Davis, F. B., "Fundamental Factors of Comprehension in
-Reading", Psychometrika, 19 44, 1 185-197.
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1. Knowledge of word meanings.

2. Ability to select the appropriate meaing for
a word or a phrase in the light of its partic-
uilar contextual. setting.

3. Ability to follow the organization of a passage
and to identify antecedents and references in it.

4. Ability to select the main thought of a passage.

5. Ability to answer questions that are specifi-
cafly answered in a passage.

6. Ability to answer questions that are answered in
a passage but not in the words in which the ques-
tion is asked.

7. Ability to draw inferences from a passage about
its contents.

8. Ability to recognize the literary devices used
in a passage to determine its tone and mood.

9. Ability to determine a writer's purpose, in-
tentp and point of view, i.e., to draw in-
ferences about a writer.

Of these nine categories, all but the first is covered

directly by items in this test. Knowledge of word meanings is

measured in the Information Test Vocabulary Scale and therefore

is not measured directly in the Reading Comprehension Test. To

a certain extent, however, it is unavoidable that it will affect

Reading Comprehension scores, since the vocabulary of the pas-

sages and questions must be reasonably well understood if the

items are to be answered correctly. But extremely difficult

vocabulary has been systematically avoided.

In general, the vocabulary is within the first 15,000

words on a word frequency count such as the Thorndike-Lorge

list.* The primary exceptions to this limitation would be

T*horndike, E. L., and Lore, I., Mw Tge"'. Word Book
of Words Teachers College harean of Nblicto

NewYork,
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word~s whose meaning is explained in the passage an~d o'U hu

meaning can be inferred reasonably well from t ,i contc.:t,

None of the items is. answerable withoiwl, ~ inr thc par,-

sage. For example, items to measure whet'hezr th(. nUideut under.,

stands the meaning of a word used in tlt p aagje tre not

included unless the distractors would bc justi'ialo 11' tb(e

words were used in a different < ontext, (See SamPItQ Item 98

for an example of this.)

The ability measured 1)y Uvis U-est is reiooieiy relt'ed to

general intelligence and as aiuch Is a good predictor of school

success in an acaderLc or libie.ral erts curricului

In the averag~e secondtary s~chool. siturjtion, mootstad it

who are poor 7r;,aders probably lack lth .: basi c intectu -l

potential 10 become good readers. Di!.,n~a.z~'~ ~ 4

somewhat letns applicable in lnadequate seool. sit"utP-

the iriusua2. siltuioi vwhere a student o-r r, g,'ic

Qcriftpreherniotnt bvutL obtaino G~ood .c

intellectual testa) lie may havv ta Lp'ieA

that wi,11 renpord vel2. to spe.cial 11~ i.0

tiaproolems. It is -0 m-zasto sometbirg over and

above testo of rea ~ soning where thu problams are very

hi&-nly Lnt.Tro d i IhW fort1,i.2 urbjut. solutions. There

Iii uo ~ri ,r.. ld-is!, atity 1F related to many kinds

Hi ~toie& antccodeinto. Many . tempts have been made
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to measure creativity or ingenuity. Perhaps the most com-

prehensive effort in recent years .has been that of Guilford

(9) who studied the interrelations of many tests of fluency,

imagination, and originality. A recent development is the,.'

new item type designed by Fianagai (7) to measure ingenuity

and inventive skill, the ability to devise ingenious pro-

cedures) equipment, or presentation He developed a new

response format which avoided suggesting the correct res-

ponses to the problem as presented. The examinee Is given

the problem and a few clues and is required to devise an

ingenious solution. This is the type of item used in the

Ingenuity Test of the Fi-uJagan .titude Classification

Tests (FACT Batterr).

* Description of Talent Creativifl Test. This test is
modeled on the FACT Ingenuity Test described above.

F :ch item consists of a complex problem similar to a
pnictical problem that might be encountered in real life.
The examinee must think of a clever or ingenious solution.
The correct solution (word or phrase) seems to "click" into
place, and the examinee has a definite feeling of closure
when he identifies th solution. The choices are given in
terms of the first and last letters of possible right
answers. This is to insure that the examinee really develops
the solution, and doesn't just pick it out from among five
alternatives. Two sample items are given below:

Item 105a. Attic and cellar stairways and stepladders
are often causes of household accidents.
One method for preventing slipping: and
falling on wooden stairs or steps :.s to apply
a coat of varnish to each step, andi while the
varnish is still slightly sticky, apply a
small mount of

A. d - - n to each step.
B. s - -dato each step. (The answer is B,
C. r - - g to each step. since "sand" is
D. g - - n to each step. the solution.)
3. r - - t to each step.

Item 105b. The sanding and smoothing of knobs and other
smll round wooden objects is always a pro-
blem because flat sheets of sandpaper do not
fit the knobs. The sandpaper buckles and
tends to wrinkle. One solution is to cut
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A. e- . n d - - -u i the
sandpaper.

BI h- ----- 1 t- -- sin the
sandpaper.

C. p ------ -1 s- -- sinthe
sandpaper.

D. t - ----- n w- -- s inthe
sandpaper.

m ------ h b - - - s in the
I sandpaper.

(The answer is C, since "parallel
slits" is the solution.)

The items are not intended to require detailed know-

ledge of specialized fields. They are intended to provide

a measure of soaething beyond general knowledge, vocabulary,

and deductive reasoning ability. And there is evidence that

they do. As would be expected from an exemination of the

items, the Creativity test to some extent does measure

general ability of the type measured by intelligence tests.

And it has been shown to have a moderate amount of overlap

with various kinds of reasoning tests, including mechanical

reasoning. However, it does have an appreciable amount of

"unique reliable variance"; in other words part of what it

measures is an ability not covered by any other kinds of

verbal or reasoning tests that have been tried out in con-

Junction with it.

High scores on this test should be interpreted as in-

dicating inventiveness or creative ingenuity. Such scores

would indicate that the individual should do well in dynamic

problem solring, activities involving the creation of

original solutions to challmgi, complex probms.
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I. Mechanical Reasoning

Purpose of test. The purpose of this test is to

measure ability to visualize commonly encountered objects

and to recognize how the operation of everyday physical

forces and principles (e.g., gravitation, pressure,

equilibrium) and basic kinds of mechanisms (e.g., gears,

pulleys, wheels, springs, levers) would affect them.

Tests like this have sometimes been called measures of

"barnyard physics". A kind of reasoning which is re-

lated to mechanical aptitude is involved in a test of

this sort.

Historical antecedents. As early as World War I,

mechanical ability was recognized as a type of testable

ability separate from general intelligence. Early versions

of mechanical ability tests were constructed at that time.

A little later, various combinations of manipulative,

pictorial, and verbal items were labelled as mechanical

ability tests by a number of investigators. It was not

until much later that it was recognized that the different

types of "mechanical" items were really measuring somewhat

different mental factors. In 1940 the Bennett Mechanical

Comprehension Test (1) was developed. This was the first

mechanical reasoning test of the pictorial type.

By the end of World War II the broad area of mechanical

ability had been resolved into such commonly used tests as

mechanical information, electrical information, tool usage,

spatial visualization, eye-hand coordination, and pictorial

mechanical reasoning. The latter, in the form employed by

Bennett, has been the most widely used. However, many
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comprehensive aptitude test batteries employ most or

all of these types of tests. Despite the relatively high

correlation between scores on them, all have proven to

yield some unique contribution toward predicting success

in mechanical occupations. The kind of ability measured

by a mechanical reasoning test of the pictorial type is

only one of the abilities requisite for success in certain

mechanical occupations. This must be recognized in inter-

preting results. An engineer, for instance, may also need

a high degree of verbal and mathematical ability.

There is a wealth of evidence supporting the validity

of mechanical reasoning tests (4) for a wide variety of

occupations, such as airplane pilot, auto mechanic,

machinist, welder, aircraft mechanic, sheet metal worker,

tool and die maker. Such tests have been widely used by

the Armed Forces, both for initial selection and for

assignment to training. In the very extensive validation

studies in the Armed Forces, tests of this sort have almost

invariably been found to correlate substantially with

measures of success in mechanical training courses. These

results are confirmed by many similar studies in industry.

Description of Talent Mechanical Reasoning Test. This

test uses about the same type of items as were used in

Bennett's Mechanical Comprehension Tests. Each item con-

sists of a drawing, with a multiple choice question concern-

ing how the objects pictured behave. A sample item is shown

below.
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Item 106. When worm gear X is turned in the
direction shown, in which direction, if
any, does gear Y turn?

A. In direction A
B. In direction B
C. First in one direction

and then in the other
D. It doesn't turn

(7be answer is A.)

In developing the items an effort was made to make

them answerable by persons vho had not had any specific

forml training in physics, or esperience in vorking vith

motors, woodworking, or other crafts.

Knowledge of tools and knovledge of electricity are

not measured.

The test assures the ability to detemlne, through

visual iaton and reasoning ability and on the basis of

past observations of comon mechanical forces at work,

how physical objects behave. While a course in physics
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may help on mny of the items, a youngster with no formal

training in physics can answer the questions intuitively

or through reasoning if he has a bent tovards activities

of a mechanical nature. Nevertheless, in interpreting

scores on this type of test, past training and experience

should be considered. The fact that girls, on the average,

score considerably lower than boys is consistent with the

hypothesis suggested above that environmental factors

(training, experience, etc.) play a significant role in

the development of the kind of ability measured by this

test. However, this circumstance does not render the test

any less useful.

13a. Visualization in Two Dimensions

and

13b. Visualization in Three Dimensions

Purpose of Tests. The general purpose of these two

tests is to measure spatial visualization.

Historical antecedents. Spatial visualization has

been measured by a great many different kinds of tests--

tests involving manipulation (diagrammatically) of flat

figures in two dimensional space, for instance rotation of

the figures, and tests involving manipulation (diagrammat-

ically) of three-dimensional figures in three-dimensional

space, for instance. folding of flat figures to make

three-dimensioial figures, unfolding of three-dimennional

figures to flatten them out (soutimes called surface

development), rotation of solid figures such as cubes,

visualization of hidden parts of solid structures, (as in

a "block-counting test" where the task is to determine how
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-a oubial blocks are In an irregularly shaped structure

not all of which is visible).

While the tasks called for .by these various types of

iteme differ widely, it has been found, by mns of

factor analysis research, that most of the measure

essentially the sam kind of ability. (8)

This ability has been found to be involved in ny

occupational specialties of a technical, mechanical, or

engineering nature--for instance, design engineer, carpen-

ter, mechanical draftsmn, airplane pilot. Tests of this

sort are useful for selecting students who aem likely to

do well in shop courses. These tests axe also useful In

vocational situations where the individual nost make a

quick adaptation to the deamnd of certain semidskilled

jobs - especially those involving the assembly of irregu-

larly shaped parts, machine operation, and the packlng of

objects of different shapes and sizes.
f

Description of the Talent Visualization Tests. It

was decided to measure spatial ability with two separate

tests in the Talent battery, a two-dAmensional visualiza-

tion test and I three-dimensional one, although it was

expected that the resultant scores would turn out to be

rather highly correlated. Each of these two tests will be

discussed in turn. after one feature they have in comu

is mentioned. .Ws is the fact that the diagram were all

vode quite large, and free of fine deteal, so that exep-

tional visual acuity would not be required to determine

the anmwer.

1. Visualization in Two Dimensions. This test is of tte

VP that calls for distinguishing between figures
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which have been "reflected" and figures which have merely been

rotated without reflection, so that they are essentially iden-

tical, merely in different positions. Each item consists of

a given figure followed by five other figures. 7he task is

to determine which one or the five could be twisted around to

coincide with the given figure, without "lifting it". (The

other four are "mirror Images" and would have to be reflected

as well as rotated. A sample item follows:

Item 107.

A B C D E

(The answer is B.)

2. Visualization in Tree Dimensions. This test measures a-

bility to visualize what a two-dimensional figure would look

like if it were folded or rolled to form a three-dimensional

figure. Inthese items folds are indicated by dotted lines

and cuts by interior solid lines. Two sample items, an easy

one and a relatively hard one, are shown below.

Item 108.

A B C D B
Item IoQ.

A B C D E

(The ansvers are r and D, respectively.)
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.14. Abstract Reasoning

Purpose of Test. This is a non-verbal test of induc-

tive reasoning ability.

Historical antecedents, One of the mjor purposes

of non-varbal reasoning tests originally was to masure

the basic intelligence of individuals with language

handicaps. Efforts along these lines were made even before

World War I. It has since been found, however, that

the kind of abstract reasoning ability measured by non-

verbal tests is not the same thing as the kind of ability

measured by verbal intelligence tests. It is this very

fact that makes this kind of test more generally useful

than it would be if its applicability were limited to

persons with language handicaps. Mny currently used

intelligence tests include measures of abstract non-verbal

reasoning, as do most multiple aptitude batteries. There

are several different types of items measuring ability to

do abstract reasoning about diagrammatic material that

have been widely used. Among these types are figure analo-

gies items, figure sequences items, pattern matrices items,

and figure grouping items. The first three of these item

types all consist of a pattern of diagra ., with one miss-

Ing portion to be selected from -am several options. In

the fourth item type, figure grouping, the task is a little

differentj it is to determine what the prinatle is ehicb

ties several diagrasm together, and on the basis of tis

principle to determine which pattern from umg several

options belongs with the group of patterns. In all of

these abstract reasoning item types, the solution of the
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item depends upon the ability to determine a logical rela-

tionship among elements of the pattern and to apply this

relationship in order to identify an element that belongs

in the pattern--either in a specified position, as in the

case of the figure analogies, figure sequences, and

pattern matrices tests, or, as in the case of the figure

grouping test, just some place in the group. Sample

items of each type are 'shown below.

Item .10 (Figure analogy item).

A B C D E
Item 111. (Figure squence item).

A B C D E

Item 112 '(Pattern matrix item).

A B C D E

ii?
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Item 113. vI8

LACU >>
A a C D B

(The answers are C, D, D, and C respectively)

On the basis of empirical data there seem to be

relatively little clear evidence that any of the types of

* item discussed above is markedly superior to the others.

Description of Talent Abstract Reasoning Test. It vas

decided to use the pattern matrices form of item in the

Talent test because it seemed to have the advantage of

* somewhat greater generality than the other item types.

Essentially both figure analogies and figure sequences are

special cases of pattern matrices. Almst any figure

analogy item can be translated into the pattern matrices

format, using a 2 x.2 matrix. For Instance, figure

analogy item 110, In the pattern matrices format, would

appear as show In saple item 314.

Item 3.14.

Akm options as

item 10.

V El
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Similarly, the figure sequence item type ts readily

convertible to the pattern matrices formt.* For instance,

consider figure sequence item 1U.. Two pattern matrices

versions of the same item are shown, as sauxple items fl5

an&' 3.16.

Item 115.

Same options

asItem 13.1.

item 116.

Same options

as Item 112.

(The answer is D for both items above as for Item 111.)
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Solution of abstract reasoning It@. depenAs on ability

to determine inductively the logical relationship mo=g

the elements, of the pattern, and, to apply this relation-

ship in order to identify the missing element.

While no claim can be supported that a test of this

type is wholly culture-free it is certainly more "culture-

fair" than s test directly involving verbal ability would

probably be,.

Scores on this type of test are widely used as a

measure of the ability to do good school work in academic

curricula, especially in the case of individuals with lit-

tle schooling or with cultural or environmental handicaps.

Individuals *ith these handicaps who score low in vocabu-

lary and reading but high on this test can be regarded as

having a high innate potential for academic work. However,

if plans arp being made for advanced academic work low

scores on the other tests cannot be disregarded, since they

indicate that considerable remedial work should precede

advanced schooling. Among the general run of students,

scores on the Abstract Reasoning Test should be interpreted

as just another element in the general domain of Intellec-

tual potential.
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L. Arithmetic. Reasoning _(Mathena~c atI

Purpose of Test. This test is designed to measure the

ability to do the kind of reasoning required to solve

arithmetic problems., Insofar as possible, arithmetic

computation, except at the very simplest level, is excluded

by the deirga of the test.

Historical Antecedents. In addition to their obvious

use for achievement tests in elementary school, where airith-

metic reasoning is taught, objective arithetic reasoning

items have frequentl4 been used in intelligence tests.

Des tor at t Arithmeti-c 'Reasoning Test. The

chiog differencq between the Talent test in arithmetic

reasoning and most ether tests of this ability is that in

the Talent- test a systematic effort was made to eliminate

almost all computation, even at an easy level. This was

done in an effort to reduce the correlation between scores

on this test and scores on the Arithmetic Computation test--

a correlati0 vhich is usually quite substantial. The aim

of the Talent est is solely to determine whether the

student can do the reasoning part of a problem--not vhether

he will do the subsequent computation carefully enough to

avoid careless errors, nor whether he knows the simple

number combinations (e.g., 9 x 7 - 63). The intention vas

to measure these latter facts and abilities in the Arithme-

tic Camutation test and to try to avoid contaminating

the Arithmetic Reason.ng test with them. Several devices

vere used to achieve this end. One suach device vas to

require the student to tell how he would solve a stated

i
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problem but not to require him to actually do the necess-

ary conputation. A sample item is shown below:

Item .17. Three percent of a certain
number is 141. To find the
number, you would

A. divide 141 by .03
B. divide 141 by 3
C. divide 141 by 300
D. muatiPly 141 bY .03
E. multiply 141 by 300

(The answer is A.)

A partial list of the types of items used follows:

1. Item asking what process (e.g., addition,
subtraction, multiplication, or division)
should be used for a given problem. (See
sample item 117.)

2. Items which present several facts and
then ask which one is not needed in

sovling a certain problem.

3. Items which present several facts and
then ask what additionl information
would be needed to solve a certain problem.

4. Items which present several facts and then
ask which one of several problems cannot
be solved on the basis of the facts given.

No items were included which required algebraic tech-

niques for solution. However, no problem was proscribed

just because it could be solved efficiently by alsebra,

provided there was an alternate way of solving it, without

algebra.

Arithmetic reasoning is perhaps the sort of test in

which the relationship between aptitude measures and

achievement measures, which sometimes appears to be a con-

fused one, can best be clarified.

An arithmetic reasoning test measures achievement in

something which has been taught, since virtually everyone

in our culture today goes to school long enough to be
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exposed to arithmetic problemu at the sixth and seventh

graft level. But It a130 masures aptitude--the aptitude

for more advanced uthemtics and the aptitude for mny

kinds of jobs. The ability to handle arithmetic reasoning

problem. weil not only is directly important in many jobs

but it has been known to be indicative of ability to

succeed in many other kinds of jobs, that do not involve

arithmetic reasoning tasks and have no apparent direct

connection with mathematics.

16a. Mathenatics Part II (Introductory

and

l6b. Mathematics Part III (Advanced)

Purpose of Test. The purpose of these two subtests

is to measure achievement in all kinds of mathematics

taught in high school (or earlier) with the exception of

the areas covered in the Arithmetic Computation test and

in Mathematics Part I (Arithmetic Reasoning).

Part II (Introductory Mathematics) covers topics

normally taught in Grade 9 or earlier. Part II (Advanced.

Mathematics) covers topics normally taught in Grades 10-12

in college preparatory courses.

Historical Antecedents.* Test in college preparatory

utheuatics, such as algebra, geometry, or trignometry,

are in most situations more appropriately regarded as

measures of achievement than of aptitude, since amount of

exposure to this type of subject uattetr is highly variable,

In contrast with orithmetic: rieasoning probleio, to vbiah

virtually everyone is exposed In elemtary school.

Within groups where more advanced utheutics is taken by

everyone, for instance in schools where it is a required
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subject, mithenmtics achievement measures nay be used to

Indicate basic potential for that sort of mental process.

But advanced mathematics in high school is far more

likely to be an elective than a required subject. Thus

these two subtests are to be regarded primarily as achieve-

nnt tests. Although there is little precedent for includ-

ing such tests in what nay be regarded as primarily a

predictive battery rather than an achievement battery, they

should serve a useful purpose, particularly since achieve-

ment in mathemtics has been found to be quite closely

related to success in many kinds of college currticula.

Description of Talent test. The ites are intended

primarily to test understanding of basic concepts and

methods, rather than rote memory. Little emphasis is

placed on facts and definitions since this domain is

covered in the Mathematics scale of the Information Test.

In interpreting results it should be borne in mind

that the distinction between topics taught in Grade 9 and

earlier and those taught later than Grade 9 is not a clear

one since curricula in different schools differ.

1. Part II (Introductory)

The primary emphasis of this subtest is on

ninth grade elementary algebra, but other topics

include some taught in elementary and junior high

school, such as fractions, percentage, intuitive

geometry, elementary measurement formulas (area of

triangle, circumference of circle, etc.), square

root.

Actual computation is kept to an absolute mini-

MUM*
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Two sanle item follow.

Item 18. The area of a rectangle a
inches wide is three times the area
of a square with a side s inches
long. The length of the rectangle
is

2
A. 5

B. 35
C. 302

D. s

E. s /-

Item 329. What is the first digit of
square root of 46.5726? (Hint:

Do not compute the square root.)

A. 1
B. 2
C. 4
D. 6
E. 7

(The answers are B and D respectively.)

2. Part in (Ab'inced)

Though these items may be regarded as

"achievement" items, they are not designed to

measure achievement in any specific course. There-

fore an effort was made to limit the items in this

subtest to ones of such a nature that if consider-

able time had elapsed since the student studied

the mterial, and if he had consequently forgotten

it, he would be able to reconstruct it fairly

rapidly, through logical analysis, provided he

really understood it thoroughly in the first place.

Thus for instance in nsAuring achievement in

advanced algebra, item on how to solve a cubic or

quartic equation would certainly not be included.

Remembering these procedures would require
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memorization of complicated formulas, and if these

bad been forgotten they could not be reconstructed

instantaneously, even by someone good at mathe-
matics. On the other hand, items requiring the

student to use the principle that the probability

of two independent events is the product of their

individual probabilities would be acceptable.

Even if the student hasn't memorized the theorem,

it should be quite obvious to him if he understands

the concept of probability.

The items sample a wide range of concepts

covered in the last three years of high school

mathematics. The concepts are not limited to

those taught in all high schools offering four

years of mathemtics. Among the areas included

are plane geometry, solid geometry, algebra

(quadratic equations and beyond), trigonometry,

elements of analytic geometry, ad intro-

ductory calculus. Sample items follow.

Item 120. If 10m- r 4 , the value of
log1 or is

A. 4m

B. m
C. 4m "

~D.

Item 121. If a < b < c < e and d> b,
it follows that

A. d<c
B. a>d
C. d>a
D. c<dE. d< e
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Item 122. A ratio which is always the
same is the ratio of a circle's

A. area to its circumference.
B. radius to its area.
C. circumference to If.
D. diameter to .
E. radius to its circumference.

(The answers are D, C, and E respectively.)

This subtest is intended primarily to provide

a national invertory of students who have reached

specified levels of achievement in mathematics.

As with tha-ather tests, norms were obtained

for each grade separately, Thus there is a suit-

able base for interpretation of 9th grade results,

taking into consideration the fact that most of

the 9th graders will not have had formal instruc-

tion on the topics covered.

17. Arithmetic Computation

Purpose of Test. The purpose of the test is to

measure speed and accuracy of basic coputation operations

(addition, subtraction, multiplication, and division) with

whole numbers.

Historical antecedents. Arithmetic computation tests

can vary in several dimensions, including:

1. Whether the operations are limited to whole

numbers or whether fractions and decimals are

ncluded.

2. Whether the problems are limited to those that

can readily be done mentally (e.g., operations

with one-digit numbers) or whether they are more

difficult than that.
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3. Whether the kinds of operations are limited to

the four basic ones or whether more difficult

operations, such as square roots, are included.

4. The generosity of the time allowance.

When arithmetic computation tests are intended pri-

marily as school achievement measures, the chief concern is

usually accuracy and knowledge of methods, rather than

speed. For such purposes, therefore, it is advantageous

for the test to cover a comparatively broad variety of

operations, to include some problei~-ithat are innately

quite difficult, and to have a liberal tiMe allowance.

It has been found, however, that when an arithmetic

computation test is primarily intended to serve as a Job

aptitude measure, the most useful results are obtained if

the number of items is large and the time limit so short

that nobody can finish, and if the items themselves are

innately quite easy, so that if errors are made they are

likely to be due to carelessness rather than to ignorance.

When the test is set up this way, most of those tested get

the right answers to a fairly high proportion of the items

they reach. An arithmetic computation test of this type is

included in most multiple aptitude batteries.

The ability measured by an aptitude test of this sort

has been found important in many kinds of occupations that

involve quantitative work--for instance, accountant, bank

teller, business-anager, machinist, bookkeeper, auditor,

Scores on this type of test do not have a particularly

high correlation with scores on arithmetic reasoning, or

j other mathe-mtics tests. A student my do well in nathe-

matics in high school and college even if he is not
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outstandingly fast and accurate in simple arithmetic com-

putations.

Description of Talent Arithmetic Comutation Test.

Operations with both single-digit and multi-digit numbers

are included. The four basic types of items are cycled

(addition, subtraction, multiplication, division,

addition.....). The division items all call for short

division (no divisors greater than 12).

The operations tested are limited to relatively simple

ones. Computation of square roots is not tested, nor is

computation involving decimals, fractions, or percents.

(These kinds of operations were omitted because ability on

them has been found to be more closely related psycho-

metrically to arithmetic reasoning and more advanced

mathematics than to simple computation.) Sample items are

shown below.

Item 123. Add:

423 A. 472
33 B. 475
29 C. 465

D. 575
E. 565

Item 124. Subtract:

1403 A. 340
-3 B. 366

C. 376
D. 377
E. 476

Item 125. Multiply:

206 A. ib24

c. 19 4
D. 1946

1. 195"i
Item 126. Divide:

34 6O6. A. 461
B. 531
C. 561
D. 567

The answers are C, B, C, and ,respectively.)
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The students are instructed to do their scratchwotk

in the test booklets, so that they do not have to copy the

problem first. (This eliminates the effects that variable

clerical speed and accuracy would have on the computation

scores.)

Three scores are obtained for each student: number

right (R), number attempted (A), and the ,conposite (4R-3A).

(Empirical evidence will eventually be obtained as to

whether -another formula might give better results for some

purposes.)

The score given by the formula above (iR-3A) is

designed to give an indication of the student's ability to

perform simple computations accurately and at a high speed.

18. Table Reading

Prose of test. The purpose of this test is to

measure speed and accuracy of perception in a non-computa-

tional clerical task, involving obtaining Information from

tables. This kind of clerical aptitude is more complex than

that measured by clerical checking tests.

Historical Antecedents. This type of test was devel-

oped during World War II, in the Air Force Aviation

Psychology Program, as a "Job sample" test for selecting

navigators. The test was later found to be useful in pre-

dieting success in a wide variety of occupational activities,

some of them not directly concerned with table reading at

all. Table reading tests differ considerably in terms of

the complexity of the task called for.

1Among the kinds of jobs for which table reading tests

are useful predictors are clerk-typist, draftsman, secre-

tary, accountant, bookkeeper, statistician, statistical
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clerk, shipping clerk, navigator. Of course the test is

relevant to only oe aspect of these jobs and therefore a

high score on it does not guarantee success in the job,

since other aptitudes and abilities are also involved.

Description of the Talent Table Readn Test. This

test consists of a table with instructions as to how to use

it, together with a number of multiple choice items that

have to be answered by reading the table. The time allow-

ance is very brief, to insure that nobody has time to

finish.

Three scores are obtained for each student: number

right (R), number attempted (A), and the composite (2R-A).

The task called for by this test, while not particu-

larly hard, is sufficiently complex that slow learners nay

have a little difficulty figuring out what to do and how

to go about it.

19. Clerical Checking

Purpose of Test. This test is designed to measure

speed and accuracy of perception in a very simple clerical

task involving working with verbal materials (names).

Historical Antecedents. Tests of this sort usually

consist of pairs of names, numbers, groups of letters, or

combinations; the subject is to indicate whether the two

elements of the pair are exactly the same or different.

These tests alvays have a very short time limit, so that no

one will have time to finish. Ordinarily a very large

number of Ite= can be worked in a very short period of

time.

These tests measure one of the very important aptitudes

involved in clerical work. Tests of this sort have been
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found relevant to success not only in a wide variety

of clerical jobs but also in many other jobs which are

essentially non-clerical in nature but which have a sub-

stantial component requiring this type of accuracy; for

'instance accountants.

A test of this type, on which the Talent Clerical

Checking Test is modeled, is an important part of the

United States Employment Service's General Aptitude Test

Battery.

Description of Talent Cierical Checking Test. This

test consists of pairs of names. The task is to compare

the two names and mark 8 if they are exactly the same and

D if they are different.

Below are three sample items.

Joe Abernathy Joe Abernethy
Charles Q. Piltdown Charles Q. Piltdown
Mary Ann Wilsson Marianne Wilsson

(The answers are D, S, and D respectively.)

Three scores are obtained for each student: number

right (R), number attempted (A), and the composite (4R-3A).

20. Object Inspection

Purpose of the Test. The purpose of this test is to

measure speed and accuracy of perception of form. More

specifically, it is intended to measure the ability to

spot imperfections in sill objects quickly and accurately,

when comparIng them visually with a standard.

Historical Antecedents. The type of ability measured

by this test is useful in occupations where inspection is

one of the job elements. It has been found to be important

in many assembly-line jobs. It also has been found to play

a part in some complex engineering activities where



inspection of detail i an important element.

Deacription of Talent OhJect Inaection Test. E,-h

problem consists of pictures of five samll objects, four

of which are supposed to be identical. The remining one

is slightly different. The task is to pick out the picture

that is different.

A sample item follows.

Item 10.

A B C D K

(The answer is D.)

Three scores are obtained for each student: number

right (R), number attempted (A), and the composite (2R-A).

21. The Preferences Test

Purpose of test. This test has potentialities for

being used in an wayVs. One posibility is that since it

was given vith an extremely stringent time limit, the mm-

ber of problem on which the student has time to make his

decision (i.e., "to express a preference) will indicate his

speed in making at least one vort of decision.

It is also expected that some empirical keys can be

setup, which my be useful in other wys.

lltorica ateeedests. *Me preferences test Is .6 of

U w tat mw pAt In the battery for ermte) pu p e

rther than becaue there are any clear anteeedents which

suggest that a test of this sort would be useful.

Des.ription of Talent Preferences Test. Each ite
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consists of a pair of adjectives which might describe a
4a

person. The student is required to pick the adjective from

each pair that he would rather have applicable to his

friends.

The two characteristics paired are intended to be

about equal in social acceptability, at least for an

average group.

The Preferences Test is not intended to be a test of

vocabulary. An effort was made to limit the adjectives to

those that most high school students would undsrstand. For

this reason some highly colloquial terms were used (e.g.,

"smart-aleck", "stuck-up").

In considering the results derived from this test it

is important to bear in mind that THE TEST IS EXPERIM!NTAL.

As yet nobody can be sure what it measures.

In regard to its relation to "decision-making", it

must be remembered that only one, very limited, kind of

decision-making is involved. While it is hoped that the

measured trait will prove somewhat generalizable, it is

recognized that this may not be the case, or that the

trait may be generalizable to only a very limited extent.

It is planned to investigate the hypothesis that at least

under some circumstances, the test locates the individual

on a continuum that has "snap-judgments" at one end and

"indecision" at the other.

- 22. Theme,

The two five-minute them, described in CWater h,

have been included in the battery for the following three

reasons:
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1. They will provide some insight into the student's

values, attitudes., personality, motivations, and

plans. (This is discussed in Chapter 11.)

2. They will provide a basis for determining whether

the student can write coherent and correct

MMglish--free of mechanical errors (spelling,

punctuation, grammar, etc.), well expressed,

and logically organized. It is fully recognized,

however, that themes as brief as these provide

only limited scope for demonstrating the ability

to produce a well organized composition.

3. In addition to their inherent value as indices

of the ability to write effective English, they

can be scored to provide an independent criterion

of this ability, against which the relevant

English subscores (primarily the Effective Expres-

sion score) can be validated*.

*To validate a test means to determine the degree to
which it measures what it is intended to measure or
predicts what it is intended to predict. The usual
method of vai.idation is to correlate the test with an
appropr iate independent criterion.
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Table VII-1 Distribution of Information Test Iteus

Number of Items
~General

tPart I* Vocab. Other Total

1. Screening - 12 12
2. Vocabulary 21 - 2.
3. Literature - 24 24
4. Music - 13 13

5. Social Studies - 24 24
6. Mathematics - 23 23
7. Physical Science - 18 18
8. Biological Science - 11 1
9. Scientific Attitude - 10 10

10. Aeronautics and Space - 10 il0
11. Electricity and Electronics - 20 20
12. Mechanics - 19 19

A. Tools, construction - (10) (10)
B. Motors and mechanisms - (9) (9)

13. Farming - 12 12
A. Farm - (8) (8)
B. Ranch - (4) (4)

14. Home Economics - 21 21
A. Cooking - (11) (1)

B. Other - (10) (10)

15. Sports - 14 14

Subtotal 21 231 252

Part II*
* 16. Art 1 11 1.2

17. Law 1 8 9
18. Medicine 1 8 9
19. Engineering - 6 6

20. Architecture - 6 6
21. Journalism 1 2 3
22. Foreign travel - 5 5
23. Military - 7 7
24. Accounting, business, sales 2 8 10
25. Practical knowledge - 4 4
26. Clerical - 3 3
27. Bible - 15 15
28. Colors - 3 3

29. Etiquette - 2 2
30. Hunting - 5 5
31. Fishing - 5 5
32. Outdoor activities (other) 1 8 9
33. Photography - 3 3
34. Games (sedentary) - 5 5
35. Theater - 6 6
36. Ballet 1 1 2
37. Foods - 4 4
38. Miscellaneous 1 9 10

Subtotal 9 134 143

TOTAL 30 365 395

* Fifteen subscores and a total score were obtained on Part I.
On Part I7 individual responses to each item were recorde. on
IBM cards.
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t CHAPTER MfI

THE BACMROUND AND DESCRIPTION OF THE
STUDENT ACTIVITIES INVENTORY, THE IWTEREST

INVENTORY, AND TBE STUDE INFORMATION BLANK

Part 1. The Student Activities Inventory

Early Considerations of the Test.

The Testing Panel at its meetings in May 1958, strongly

recommended that a test of the "personality type" be included

in the Talent battery of tests. It has been found repeatedly

in many studies of talent and its utilization that personality

factors are frequently an important reason why some persons

fail to live up to their early promise. Panel members urged

that self-report materials (those where the student answers

questions about himself) be collected, supplemented by other

material such as ratings by fellow students and by the teach-

ing staff. The tremendous administrative difficulties in-

volved in collecting such supplementary information were re-

cognized, however, and the Panel's final recommendation covered

only the use. of a self-report inventory. As to the exact pro-

cedures to be followed, the Panel did not offer specific guid-

ance.
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Historical Backaround of Personality Testina

Personality assessment probably dates back to the ear-

liest history of man, when one caveman estimated that he

couXbully another out of the last piece of mammoth meat.

From that time to this, men have been trying to describe and

predict the behavior of Other men, for one purpose or another.

The next few pages present an overview of the development of

personality assessment, with emphasis on the type of person-

ality assessment employed in Project Taekit.

DefJ.nitions of Personality

Personality has been variously defined; Allport (1937,

Ch. 2) has presented a very interesting discussion, in which

the word is carried back to the Latin Dersonna and traced

through to present day English, giving a full 50 definitions

in the process. However, a definition advanced by Woodworth

(1929, p.553) appears appropriate to the survey nature of

Pro~ject Talent and served to guide the development of ' hi-

personality test:

"Personality refers not to any particular sort of activ-

ity such as talking, remembering, thinking or loving, but

an individual can reveal his personality in the way he does

any of these things."

Farly Beingagsg in Personality AssesmIent

Alfred Blnet. One of the earlier efforts to asess$

personality as such was made around the turn of the last

century by Alfred Binetp whose inventive thinking resulted

In the now fa e Stutord-Dnet Intell;&pne tess.

Binst (1903) describes one sttemt to cateorin psy-

chological types by means of tsts. The subjects of the

experiment were his two daughters. The most important aspect
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of the experiment consisted of asking his daughters to write

lists of twenty words each. He then asked them to explain

the meaning of each word and also the images that occured to

them in connection with each word. Binet felt that this

last step was important since sometimes an abstract word is

used in a particular way, (e.g. "home" meaning rM home"),

and sometimes a specific word is used when an abstraction

is meant.

When Binet analyzed the responses of his daughters he

found Armande to be introverted and detached from reality,

her images were vague and less precise than those of Margue-

rite. Margueritet's images were concise and Vivid; Binet

found her extroverted and practical.

In reaching these conclusions about his two daughters,

Binet sorted the words they wrote into six categories: un-

explained words, words naming objects lihich were present at

the time, words referring to the person herself, words drawn

from memories, -words representing abstractions, and words

take- from imagination. He noted that Armande s unexplained

words (those:for which she could give no reason as to why

she gave the word) were more numerous than those of Margue-

rite, yet much less common. For example: messenger, charac-

ter, professions, person; compared to: table, horse, plate,

spoon, etc. Marguerite was classified by Binet as an "obser-

ver" type since she continually seemed to draw ideas for new

v. - words to write by looking at things around her. Marguerite

namd meny things which belonged to her, Arunde listed none.

Binet felt that Marguerite was in fact much more concerned

with and attached to her possessions than Armande.

In the case of abstractions, the two girls differed
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considerably. Binet gives the example of listing the articles

contained in a house saying: Marguerite visits a myticular

house mentally and names the objects by memory; Amande, on

the contrary, think of M house and nmes the things that

she knovs exist in any house. Further, Marguerite produced

no images which Binet could classify as imaginative (which

he defined as detailed but non-existent), while Armande gave

many. For example, in response to the words "road" and "sun"

she described an imaginary road running beneath a burning sun,

through an open field vith no shadovs.

Based on these experiments, Binet sought--but failed to

find.--a"rulivng factor" or one-word description hich would

cover the total personality picture of each subject, as re-

vealed by analysis of her responses.

The results of these experiments left Dinet dissatisfied,

particularly with his failure to be able to sum up the total

personality picture in terms of one dominant aspect of it.

Thus., some of the first attempts to assess personality scienti-

fically only succeeded in emphasizing its diversity.

Carl Jun. Carl Jung devised his word association technique

about 1906. This technique vas oriented more tovard person-

ality assessment in abnormal people, though it supposedly

applied to normals as well. In this technique, the subject

was instructed by the examiner to respond quickly and without

reservation, to each of a series of 100 voils, giving the

first word entering his mind inrespoose to the stinms

vow. A maiftea bftlish traslatm at Whs ist wr be

found in Jung (1919, p. vii). In the ,teadrd saes of 100

words, a number of potentially emotional words (e.g. love")

were scattered among banal vords (e.g. "box"). The examiner
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noted each of the subject's responses, the amoxint of time

elapsed between stimulus and response), and such behaviors

a s hesitation, embarrassment, and the giving of the antonyms.

:inferences were then drawn concerning his personality.

As might be expected most of the associations given to

such words were relatively innocent of psychological mean-

ing. or example, responses such as "light--dark", "door--

open", and "tooth--ache" were of little importance by them-

selves in judging personality. Similarily, many responses

were of the synonym or rhyme types as "splendid.-magnifi-

cent", "heart--part", etc. On the other hand, judgments of

value seemed to offer important areas for interpretation,

e.., "father--good", "ride--dangerous", and "small--un-

pleasant". Jung (1919) devoted considerable time to the

statement and explanation of a detailed classification sys-

tem of types of associative responses which is much too in-

volved to describe here.

In his interpretations, Jung tabulated the number of

each of the various kinds of responses given by his subject,

using the classification system. Although he believed that

even the most objective and trivial of associations had in-

ner meaning, these were often much too obscure to evaluate.

Thus,. he concentrated on those associations having personal

meanings. Some of these were unimportant, but taken to-

gether provided sene insight into areas with which the subject

is concerned. For example, the responses "schoolboy--sol-

dier",/and "rank--file" form a group which tends to suggest

the subject's concern with military service.

While this form of personality assessment found some

I; favor particularly with the clinical and psychoanalytic
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groups it required the individual attention of a highly

trained person. Furthermore, relatively little was done in

the way of objective validation of this procedure, though

it became quite widely used.

Approaches to Personality Assessment

Arising out of the early beginnings discussed above

and from the interest generated-+y the growing success of

mental testing, many approaches to the assessment of per-

sonality evolved. Some idea of their variety can be had

from those discussed by Allport (1937, Ch. 14), which are

listed in Table VIII-l.

Table V'111-1

Approaches to Personality Assessment (Allport)

Studies of Cultural Settings Statistical analyses

Physical records Miniature life-situations

Social records Laboratory experiments

Personal records Prediction

Expressive movement Depth-analysis

Ratings Ideal types

Standardized tests Synthetic methods

One approach not specifically mentioned above is im-

portant. Rorschach (1921) presented his ideas about per-

sonality testing, together with the outline for the Inkblot

Test, in 1921. His invention of the test resulted from "an

experimental investigation in form perception". In this in-

vestigation he found that manics, schizophrenics, and other

abnormal groups had different characteristic imys of per-

ceiving. He used inkblots since they contained no particu-

lar designs, and thereby allowed a maximum opportunity for

the person tested to display his own personality in his
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responses. The Inkblot Test is thus an investigation of a

person's characteristic responses to neutral, standardized

stimuli. Rorschach's methods of personality assessment are

now considered part of a larger group of methods (projective

techniques) all characterized by the opportunity for the

subject to "project" his personality difficulties into dif-

ferent forms, situations and individuals.

Limitation of Approach.

Most of the methods and approaches to the study and

evaluation of personality mentioned above are not adaptable

to a large-scale survey. For this reason, among others,

Project Talent adopted an inventory, self-report approach.

The remainder of this review is accordingly limited to such

4 instruments.

The Advent of the Inventory

Woodworth's Personal Data Sheet. Personality assess-

ment was in a highly experimental state at the beginning of

World War I. World War I had a profound effect on person-

ality assessment. For the first time, the Armed Services

were inducting men in wholesale numbers. A strong need soon

arose for diagnosing the ability of those men to adjust

themselves satisfactorily to the strains and stresses of

military life.

Obviously, it was not possible for the number of psy-

chologists available to interview personally every man

drafted.' The need was for a quick, paper-and-pencil type

of screening device which could be adainistered in vbole-

sale lots to draftees by relatively untrained personnel.
in 1917

It was to fill this need that R. S. Woodorth/developed the

Il first of the group personality tests, his now famous Personal
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fData Sheet (sometimes referred to in the psychological lit-

erature as the Woodworth Psychoneurotic Inventory).

Development ofthe Personal Data Sheet. The Personal Data

Sheet (Woodworth, 1939,Pp. 18-19) was an attempt to stand-

ardize a psychiatric interview. In preparing the Data Sheet,

Woodworth gathered information from psychiatric literature

and from conferences with psychiatrists. From this infor-

mation he constructed questions answerable by Yes or No.

These questions were intended to reveal such symptoms as

moodiness, guilt, and functional physical symptoms. The

questions were generally of two types: those referring to

the past history of the subject and those referring to his

present.

Woodworth submitted the Data Sheet to standardization

groups of "normal" individuals and known neurotic patients.

No items answered unfavorably by 25% or more of the normal

group were retained. The score made by a subject on the

Data Sheet was taken to be the total number of unfavorable

responses (sometimes Yes, sometimes No). If this score was

excessive in comparison, with that to be expected from the

normal standardization group, neurotic symptoms were aseumed

to be indicated. A psychiatric interview was then arranged

for the person.

Woodworth agreed that the Personal Data Sheet was only

a screening device, but it was considered successful for this

purpose. This test was the first widely used example of the

questionnaire-inventory approach to personality assessmnt,

and set the pattern for many similar questionnaires following

the war.

Outgrowthsof the Personal Data Sheet. The impetus of the
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war plus the success of Woodworth's Personal Data Sheet

kicked off a strong spurt of enthusiasm for personality

assessment. Many of the tests which resulted were direct

outgrowths of the Personal Data Sheet, both in terms of form

and content. Some of these tests introduced one or more

changes in Woodworth' s procedures, and most confined them-

selves to the measurement of "neuroticism", "emotional sta-

bility", "introversion-extroversion", and the like.

Some of the changes tried out during this period were

the use of a graphic scale (Laird, 1925), where the subject

indicated his choice by placing a check mark on a line in-

stead of answering "Yes", "No" or "?". Another (Heidbreder,

( 19 6, '27) introduced the idea of selecting items by measur-

ing how well they predicted ratings of the subjects made by

themselves and their friends. In another, G. W. and F. H.

Allport (1924, 1928) experimented with the use of items com-

posed of descriptions instead of statements (for example:

"At a reception or tea do you seek to meet the most impor-

tant person present?"). In addition, they developed an im-

portant new idea in scoring--giving different items differ-

ent weights in determining the total score.

Another important innovation was made by L. L. Thurstone

in his 1928. Personality Schedule. This Schedule consisted of

items designed to measure "Neurotic Tendency". Thurstone

decided which answers were to be considered symptomatic of

neurotic tendency. The Schedule was given to 694 freshman

college students. Scores were obtained by counting the

questions to which "neurotic" answers were given. Thurstone

then selected the 50 most and 50 least neurotic-scoring in-

dividuals. He then went through the test item by item,
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counting for each item the actual, number of "neurotic" an-

swers given by each greup. He justified his original assign-

ment of scoring weighta to the items by noting that the high

scoring group gave "neurotic" answers more frequently than

the low scoring groups. No external standard of "neurot-

icism" was used. Thus, items were retained in the Thurstone

inventory on the basis that they agreed well with his a

priori keying. Such "internal consistency" methods have

since been widely applied in the development of personality

inventories.

An additional. 3tep in the developnent of one-dimensional

personality assessment is represented by the Terman-Miles

Attitude-Interest Analysis Masculinity-Femininty Test (1936).

An external criterion was used for the determination of item

significance as in the case of Heidbreder and the Allports;

however, in this case, the criterion groups were selected in

advance on a completely external basis, and the test scores

had no part in their selection. Thus, the measurement ap-

proach was to select items to differentiate these predeter-

mined groups rather than to select items to measure a visu-

alized trait and then to define criterion groups in terms of

the visualized trait.

Summary. At this point, .it appears profitable to pause and

briefly sumnarize the developments in personality assessment

from the historical Woodworth Personal Data Sheet to about

1930. During this period, the success of the Personal Data

Sheet as a quick, relatively satisfactory device for screen-

ing military personnel for neurotic instability led to a

boom in personality assessment. Literally hundreds of tests

were developed; only a few of these measures have been
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mentioned.

This period saw the rise and fall of measures of per-

sonality of many kinds, including the first of the major

projective instruments. The period was chara.cterized by a

large number of self-report inventories, more or less trace-

able to the Personal Data Sheet. Virtually all of the in-

ventories of this period were single iimensional in charac- -d

ter, measuring such traits as "Neurotic Tendency", Intro-

Iversion-Extroversion", and "Ascendance-Submission". Numer-

ous variations of the "Yes-No" type of response were tried

out, including graphic rating scales, algebraic summation of

unit item weights and algebraic summation of differential

item weights.

Particularly important was the emergence of a number of

distinct procedures for item selection. These included the

following major types:

a. Judgment.
For example, items were included in Woodworth's

Personal Data Sheet primarily on the basis of his
judgment and tlat of psychiatrists.

b. External Correlation.
For example, Heidbreder and the Allports cor-

related their items with external criteria, namely
the ratings of the subject's associates.

c. Internal Consistency.
For example, Thurstone related his items to

total score on his Neurotic Inventory by comparing
the iumber of neurotic answers for the item for
those scoring high on the test to the number of
neurotic answers for the items for those scoring
low on the test.

Multidimensional vs. Unidimensional Inventories. Unidimen-

sional tests dealt with measurement along one defined dimen-

sion or trait at a time, e.g., introversion-extroversion.

While many such tests are in use today, they are often re-

served for special purposes, e.g., Wallen's (1943) Food



VIII-12

Aversion Test, Taylor's (1953) Anxiety Scale, Cassel's

(1952) Level of Aspiration Test, and Maslow's (1945) Securi-

ty-Insecurity Test. Most personality inventories today are

of the multidimensional type.

In some cases, a multidimensional inventory is simply

a group of unidimensional inventories under the same cover.

In other cases it may contain an entirely different approach

to test construction, such as the one Bernreuter (see below)

used.

The unidimensional tests discussed in the previous

section were widely used. However some investigators soon

began to search for more efficient ways of assessing per-

sonality since the unidimensional approach either focused

attention on one aspect of the subject's personality, or

else required the administration of a separate test for

each trait in question.

The unidimensional tests were based upon the assump-

tion that a given behavior was related to one trait. The

new type of multidimensional inventory was an attempt to

test the assumption that a given behavioral element (an

item) could be related to several different traits, and

thus might appear differently weighted, in more than one

scale of measurement. This assumption, if supported, could

make possible the construction of tests which would simul-

taneously measure several traits with the same items.

The Bernreuter Personality Inventory

The Original Inventory.

The Bernreuter Personality Inventory was the first one

of this latter kind of multidimensional inventory. The

development has been described in detail by various authors
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including Ferguson (1952). A discussion of the theory un-

derlying this inventory is available in Bernreuter (1933).

Bernreuter's Personality Inventory was first published

in 1932. It consists of 125 items answerable by "Yes" or

"No", drawn from four earlier unidimensional tests: Laird's

C-2 Introversion Test, the Allport's Ascendance-Submission

Reaction Test, Thurstone's Neurotic Inventory and Bern-

reuter's own Self-Sufficiency Test. The Inventory was in-

tended to measure simultaneously the four dimensions meas-

ured by these tests, and contained four scales called Neu-

rotic Tendency, Self-Sufficiency, Introversion-Extroversion,

and Dominance-Submission.

After the items were assembled, Bernreuter gave a trial

form of the Inventory together with the four original tests,

to about four hundred students from various universities.

Using these scores, Bernreuter selected groups to represent

extreme scores on each of the tests. For each trait meas-

ured by the Inventory, there were two groups: 50 high-

scorers (25 men, 25 women) and 50 low scorers (25 men, 25

women). Bernreuter then computed scoring weights for each

question on the Inventory. Different weights were assigned

to the same items for different traits, depending upon the

extent to which the item differentiated the high and low

score groups for that trait. The subject's score on a given

scale is the algebraic sum of the weights for his answers in

0. that scale.

Several items in the Inventory are given below, along

withfor example, their scoring weights on two of the

scales:
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Neu.Tend. Self-Buff. (W-B)

Yes No ? Yes No ?

Are you troubled

with shyness? 6 -7 1 -1 1 -1

Have books been
more entertaining
to you than companions? 3 -2 -1 2 -3 1

Do you prefer making
hurried decisions
alone? -1 . -2 6 -6 -1

Bernreuter found generally satisfactory reliability co-

efficients for his scales (split-half coefficients ranging

from .82 to .91). In addition, he demonstrated that his

four test scales correlated virtually perfectly (when cor-

rected for attenuation) with the four tests they were sup-

posed to replace, respectively. It therefore seems clear

that Bernreuter's original idea that one set of items can

be weighted differently and can serve several purposes at

one time is well-supported. However, the demonstration of

relationship with the original four tests, is still not a

good demonstration of the validity of the Inventory, since

the original four tests have only modest validity.

The Flanagan Revision.

Flanagan's (1935) factor analysis of Bernreuter's Per-

sonality Inventory was a pioneer effort in the application of

a new statistical technique--factor analysis--to the area of

personality testing. Struck by the high intercorrelation of

Bernreuter's scales, Flanagan's objective was to replace the

arbitrary construction of the trait definitions with a method

for scientifically obtaining significant traits. Bernreuter

had selected four personality traits, and provided scores on

each. Flanagan gave the Inventory to 305 adolescent boys

and obtained the intercorrelations shown below:
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B2-S &3I B4-D
Neurotic Tendency (BI-N) -.39 .87 -.69
Self-Sufficiency (B2-S) -.3 .51

MUrrp (3-4) - .62f Dominance -(3B4-D)

He then applied Hotelling's principal components factor

analysis, and found that two dimensions rather than four,

were able to account for virtually all of the individual

differences in test pcores.

Flanagan then re-worked his data, and in trying his new

keys out on groups of children, he found good reliabilities

(.86 and .78) and a very low interrelationship (.04) between

his new dimensions, showing that they represented two really

different aspects of personality.

Flanagan's work resulted in the addition of two scales

to the original Bernreuter, one of which he called Self-

Confidence (FI-C) and one which he called Sociability (F2-S).

The present edition of the test contains all six scales,

although Flanagan's two scales may be used alone instead of

the original four scales.

Flanagan's work was historic in its application of fac-

tor analysis to the personality inventory. Nevertheless, he

worked with the original Bernreuter material and of course

his scales are subject to the limitations contained in that

material.

Further Factor Analytic Developments

Factor-based Tests.

Flanagan~s success at applying factor analysis to per-

sonality measurements initiated a widespread interest in this

technique, and a number of the instruments developed in

recent years have been b.sed upon a factor analytic approach.
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Those in favor of factor analytic approaches have argued

that factor analysis permits the description of human behav-

ior in terms of a relatively few, relatively independent,

morebasic dimensions. Several notable exaqples of the use

of factor analysis in this area are mentioned.

TGe uilford Inventories. These inventories, de-

veloped from 1936-1939, represent extensive use of factor

analysis. Whereas Flanagan's application of factor analysis

to the Bernreuter was based on the relationships (intercor-

relations) among scores on the four scales, Guilford analyzed

the relationships among items. This process enabled Guilford

to define an estimated number of related factors, rather than

having to start with a number of scales developed by theoriz-

ing and then refining these into a number of-factors. Thus

Guilford used factor analysis as a basic scale construction

technique, assigning item scoring weights in rough agreement

with their importance to the factors (factor loadings).

The Guilford Inventories cover 13 traits in three Inven-

tories as follows:

a) An Inventory of Factors &TDCR (Social intro-
version-extroversion, thinking introversion-
extroversion, depression, cycloid disposition,
and rhatbymia or carefree disposition).

b) The Guilford-Martin Personal Inventory (ob-
jectivity, cooperativeness, and agreeableness).

c) An Inventory of Factor GAMIN (general activity,
ascendance- submission, masculinity-femininity,
inferiority feelings and nervousness).

An Inventory of Factors STDCR was developed basically

from a number of sources, including Jung 's writings, Freyd's

monograph (1924), and several earlier introversion-extrover-

sion inventories. Centroid factor analysis of the inter-

correlations of the items, based on the scores of 610 men
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and 390 women, formed the basis for the initial form of the

inventory. The development of the final form is not exactly

described.

An Inventory of Factors GAMIN was designed in much the

same way to test the idea of an actiyity driye, It was also

supplemented by material from other studies. The Guilford-

Martin Personnel Inventory followed the sae general *ttern

of development. and was intended to assist in the identifica-

tion of maladjusted workers and to extend the list of traits

already assessed by the other inventories.

Reliability coefficients for the 13 factors are good (from

.80 - .94) and some, though not a great deal, of evidence has

been collected as to the validity of the inventories.

The Guilford Inventories demonstrated among other things

the utility of factor analysis in scale construction and in

clarification of old concepts. For example, the development

of the Inventory of Factors STDCR clearly suggested that the

old idea of introversion-extroversion is not a single trait,

but is composed of at least five sub-traits.

The Thurstone Temperament Schedule. The interrelationships

among the original 13 factors isolated by Guilford were quite

high. This fact led a number of researchers to re-analyze

Guilford data. Thurstone (1951) carried out such a re-analysis

and concluded that seven major factors were sufficient to

account for virtually all of the information. These seven

traits were described by Thurstone (1950) as follows:

Active (A) - WorkiLg rapidly, even Vhen not neces-
sary; restless.

Vigorous (V) -- pysically very active using large
muscles and much energy; outdoors,
sports, manual work activities.

Impulsive (I) -- Quick decisions, carefree, happy-
go lucky.
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Dominant (D) -- Leadership initiative, responsible.

Stable (i) - Cheerful, even disposition.

Sociable (8) -- Enjoy company of othe, make fris
easily, sympathetic, cooperative.

Reflective (R) -- Quiet, work alone,ii10*.Urv9,
theoretical.

The reliability coefficients of the scales are gener-

ally regarded as relatively low (ranging from .45 - .86 for

different scales in different studies). In addition the

interrelationships of Thurstone's seven primary factors, were

surprisingly high (in two cases .71 and .52), considering the

techniques used. Validity studies involving this schedule

are relatively scarce, and many reviewers recommend its use

for research purposes only.

Cattell Tests. Some of the most extensive quantitative

research yet done in the area of personality evaluation has

been done by Cattell (1946, 1957). In his effort to develop

a comprehensive description of personality, Cattell started

with the Allport and Odbert (1936) list of almost 18,000

trait names. He reduced this to 171 by combining closely

related concepts) and began his factor analytic studies of

these traits.

A number of important points about Cattell's work must

be mentioned. First, he has set up a systematic plan for

investigating the area of personality assessment; second,

he has rejected the idea of traits taken by themselves and

has insisted that they must be dealt with in terms of the

conditions or situation immediately presentj and finally,

he has distinguished between "surface" traits and "source"

traits, the latter corresponding to factors which give rise
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to the surface traits but can only be discovered by mathe-

matical analysis and psychological insight.

As might be expected, Cattell has devised a number of

tests to measure the factors growing out of his studies.

Two examples are:

a) The Sixteen Personality Factor Questionnaire.

The inventory was constructed to measure 12 of the source

traits found in Cattell's early factorial studies and four

additional ones obtained from the study of questionnaire

responses. Questions are of the "Yes", "In between", or

"No" type. Good reliability. coefficients (split-half, in

the .71 to .93 range, based on 450 cases) were reported.

Considerable validational work is underway. The manual is

not clear on the developmental details of the test, but re-

viewers have agreed that a large amount of statistical work

has gone into the test, and that it is likely to prove a

significant step in the assessment of personality.

b) The Objective-Analytic Personality Test Bat-

teries. Published by Cattell, et. al., in 1955, these tests

consist of one adult battery designed to cover 18 of Cattell's

source trait factors (Cattell's Universal Index Numbers

16-33) by 43 group tests or 54 individual tests (also avail-

able in abbreviated forms for 12 of these factors, and for

single factor batteries),

These tests require that the user be thoroughly grounded

in Cattell's complex system of concepts, terms, and theories.

In addition to the complexity of the theoretical system in-

volved,. however, the average test user will find little evi-

dence as to the relationship of these batteries to clinical,

industrial, and other outside criteria, no norms, and no
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data on reliability. Thus, while the promise of these bat-

teries may be great, they are primarily restricted to the

researcher at the present time.

Sumr. The work listed above, as well as tha, sf other

researchers, illustrates the variety of steps being taken

through the techniques of factor analysis to attempt to

better define and measure personality. In spite of the ex-

perimental, highly complex, and mechanistic nature of the

methodology employed, considerable progress appears to have

been made with more expected in the near future.

Non-Factor Multidimensional Inventories

General

Although the Flanagan treatment of Bernreuter's Per-

sonality Inventory was a significant step, the development

of multidimensional inventories was not confined to those

based on factor analysis. Some of the more prominent of

the early multidimensional, non-factor tests are mentioned

below.

The Bell Adjustment Inventory. This widely used

inventory has two forms, one for high school and college

students (prepared in 1934) and another for adults (1938).

The adjustment areas measured by the inventory are: home,

health, emotional and occupational. The inventory is self-

administering, and the score for each area is the number of

significant answers marked by the subject. Area scores can

be sumned to obtain a total adjustment score for men and

women in high oQhool, college, and at the adult levels.

The test distinguished well between two groups of adults

classified as very well and very poorly adjusted by counsel-

ing experts. Good reliability coefficients have been
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reported (from .81 to .94). Its chief use is as a large-

scale screening device since the assumption that each quest-

ion contributes to only one adjustment area is questionable,

and the various areas appear to be highly related.I. The Minnesota Multiphasic Personality Inventory

(MI). One of the most widely used of personality tests,

.Pthe I was developed in 1940 by S. R. Hathaway and J. C.

McKinley for the purpose of psychiatric evaluation. The

inventory consists of more than 500 statements to be an-

swered "True", "False" and "Cannot say". Items were se-

lected for the final test only if they showed a large per-

centage frequency difference between a criterion patient

group and a normal group. The clinical scales in general

use are: hypochondriasis, depression, hysteria, psychasthenia,

schizophrenia, hypomania, and social introversion-extro-

version. Testretest reliability coefficients for these

scales range from .46 to .93. There are separate norms

for men and women, although a number of investigations have

indicated that these norms are too general, and need work.

One of the most important features of the MMPI is the

attempt to provide control scales to indicate the attitude

of the subject taking the test. The "T" scale indicates

the extent of omissions in responses; the "L" (lie) score

measures the degree to which social desirability is influ-

encing the responses; the "F" (validity) score is designed

to identify indiscriminate markings, carelessness, lack of

understanding, etc.; and the "T" (correction) scale is be-

lieved to indicate the person's test-taking attitude--de-

fensive, rigid, self-critical, etc. While these four scales

have not been completely successful, they have contributed
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greatly to the success of the MWI.

For its purpose (psychiatric evaluation), the MPI is

generally considered one of the most valid of available

questionnaire instruments.

Foiced Choice

The general self-report inventory, even though it might

be scored for several dimensions, came in for considerable

criticism in several respects. Many studies have demon.

strated that people could present very unreal views of them-

selves when this seemed desirable to them. This situation

is particularly bad where a person may have something to

gain by presenting a false picture of himself, as in in-

dustry or the military. In other cases people have experi-

enced great difficulty in choosing "Yes", "No", or "?" as

an answer to a question. In response to these criticisms,

several psychologists, notably Jurgensen (1944), Sisson (1948),

and Shipley (1946), developed the "forced choice technique".

Essentially, the subject is required to choose between two

alternative statements or answers which appear equally de-

sirable or acceptable, but which differ with respect to their

scoring weights for the trait in question.

Where the paired alternatives are effectively equated

for social acceptability and apparent desirability for the

group in question, the opportunity for faking is reduced.

In addition, by requiring a relative rather than an absolute

judgment, the forced choice item tends to reduce the ambigu-

ity usually associated with items such as "oftent', "rarely ' ,

etc.

In using the forced choice technique, fakability and

ambiguity are reduced but not eliminated. Whenever the person
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who takes the test has a strong reason to present himself

I in a particlar light, he can usually do so to some extent,

depending on how obvious the relationships are of the state-

j ments in the item to the traits being measured. Where there

I" is little reason to fake, the traditional self-report type

of inventory may be preferable by virtue of its greater

simplicity and understandability.

•Recent Tnventorie.

This section surnarizes a few recent multi-dimensional

inventories. A considerable number of single-dimension in-

ventories are still being produced for special purposes,

but in most cases have not found particularly widespread

usage. While factor-based batteries appear from time to

time and forced choice form is quite popular, the traditional

trait-oriented, self-report inventories are still used in

large nmnbers. It should be noted that the Project Talent

test made no effort to include all the areas covered by the

tests described below. The tests reviewed here simply illus-

trate some of the directions presently being taken by test

producers in their attempts to assess personality by means

df self-report inventories.

California Test of Personality. (Thorpe, Clark

and Tiegs). This inventory, originally published in 1942,

was revised considerably in 1953, at least partly as a re-

sult of fairly severe criticisms by reviewers. The test is

of the traditional "Yes--No" type, and is really a battery

of five tests for different age levels, It assesses two

general areas: Personal Adjustment includes self-reliance,

sense of personal worth, sense of personal freedom, feeling

of belonging and freedom from withdrawing tendencies and
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nervous symptoms; Social Adjustment includes social stan.

dards. social skills, freedca from antisocial tendencies,

family relations', school (or occuptional) relations, ad

community relations. The questions in the test attempt to

elicit informatton indirectly. Rather than damanding "Do

you bate people?" the test asks, "Are certain people so un.

reasonable that you hate them?" The authors feel this on.

ables the subject to "save face" and thus encourages him to

answer more freely. This test assumes that the subject is

constantly adjusting to problems and attempts to evaluate

his adjustment.

'While the test has undergone much internal consistency

and other statistical work designed to strengthen its valid-

ity and reliability, it still possesses some defects. The

reliability coefficients of the two part scores and the

total score (alternate from computation) are .90, .89, and

.93, respectively. However, diagnostic or profile inter-

pretations based on the sub-test scores are questionable due

to the somewhat lower reliability of these sub-test scores.

The intercorrelations of the various scores are also quite

high. New validity studies based on the 1953 revisions are

reported in the manual and the results are moderately favor-

able.

The California Psychological Inventory (Gough).

One of the most recent inventories, published in 1957, this

test was designed to deal vitA v4ely appli ale character-

istics of humn behavar, and "Astes posttve and fav.

orable aspects of personlity ratw than abum i. Mae

test is composed of 480 "TrAe--falsee items, maiy derived

from the WWI, ranging over an exceptionally Vide content.
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Eleven scales were derived from external criteria, and four

from items judged to be homogeneous. Finally, three "con-

trol" keys were developed, similar in purpose to those do-

veloped for the MMPII Sense of Well-being (Wb), based on

responses given by normals told to present a bad picture of

T.themselves; Good impression (Gi), based on responses of

normals told to present good impression; and Conmunality

(Ca), the highly popular responses. A marked deviation on

a control score casts doubt on the individual's other scores.

While the manual is not complete with respect to all

details of scale development, the procedure was essentially

to :a) assemble a large stock of significant-appearing per-

sonality items; b) identify criterion groups differing

sharply on some dimensions considered socially and/or psy-

chologically significant; and c) develop a scoring key com-

posed of those items found empirically to differentiate the

criterion groups. This procedure-may reduce "fakbility",

and may result in efficient keys, but also may result in a

series of dimensions whose meaning is not clear.

The test-tetest reliability coefficients are relatively

low, ranging from .38 to .75 for one study, and .49 to .87 for

another. Considerable validity information is available for

such a new test, but much of it is seriously misleading, be-

ing based largely on inappropriate statistical procedures.

The Edwards Personal Preference Schedule. This

test, published in 1953, manual revised in 1957, is notable

in several respects. First, it is based solidly upon pay-

chological theory. Edwards selected 15 of the Murray (1938)

psychological needs as the dimensions to be measured in his

test.
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Second, in trying out an early version of the test in

"True-False" form, Edwards found that the frequency of en-

dorsement of his items correlated very well (.87) with their

"social desirability" (as scaled by a group of 152 Judges).

In order to avoid having test scores determined primarily

by social desirability, Edwards adopted a 'Forced choice"

form in which items consisted of pairs of statements from

the different scales, equated for scale values in social

desirability. The final form consisted of 225 items wherein

statements from each of the 15 scales were paired off twice

against statements from each of the other 14, and 15 pairs

were repeated in order to get a consistency score.

Acceptable reliability coefficients are reported (.60 to

.87 split-half, corrected; and .74 to .88 test-retest at a

one week interval). A number of validity studies are re-

ported in the manual, some of which include a modest vali-

dity for some of the test scores. However, a study by

Corah, Feldman, et al., found highly significant differences

in social desirability between paired statements presumably

matched for it, and thus concluded that Edwards had not

been very successful in controlling social desirability.

Even so, the test is widely considered to be a very promis-

ing instrument.

The SRA Youth Inventory (Remmers, Shimberg, and

Drucker). Published in 1949, manual revised and technical

supplement added in 1953, this inventory is scmewhat differ-

ent from the ones discussed above in that It is geared

specifically to the assessment of "problems" of high school

youths. The 298 items were derived from a content analysis

of "hundreds of essays" written anonymously by high school
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students about their problems. This analysis resulted in a

division of the problems of high school students into the

eight areas covered by the inventory: 1) Wy school, 2) Look-

ing ahead (to college, work, etc.), 3)Abotat myself (personal
I

adjustment), 4) Getting along with others (social adjustment),

5) J y home and family, 6) Boy meets girl (dating, marriage,

etc.), 7) Health, 8) Things in general (world affairs, reli-

gion, social ethics, etc.). Students are asked to check all

statements which concern one of their problems. Scores are

simpl, the ndOWr of items checked in each area.

A 9th score may be obtained) called a Basic Difficulty

score. This consists of Uhe number marked of the 101 items

that all or 6 of 7 experts in the fields of psychology,

guidance, and education agreed were indicative of basic per.
I

sonality difficulties.

Problem statements were classified into the 8 areas

judpentally, and these assignments were checked by Internal

consistency procedures. The technical supplement reports the

8 areas as "fairly homogeneous" with respect to both statio.

tics and face validity, but the statistical criterion to not

presented.

Reliability coefficients (only 48 cases) were 0od as

computed by test-retest methods (,72 to ,88) for the eight

areas and the Basic Difficulty score, Several external vali.

dation studies are reported in the Techatooal SWlement wM h

indicate some modest validity for the Bai Difficulty poore

in ldentify.ng adustmet problem, especially for girls,

. The disorepancies in results of selfrating a rating by

others are clearly brou&ht out, however.

The normative sample is national and well desorlbed,
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The authors suggest the use of the inventory s an adjunct

to the counseling interviev end it apears that for this

purpose it should be qute useful in the hans of profession-

al psyohologists and counselors.

r. prlaue awA UVWJation

Frm alaot the beginning, paper and pencil personalt

tests have been under ariticim of one tox o,-lw..

Over the years persons such as Ailport WOO2,) -Garrtt (1933)p
a 3ElU (39841953) have voiced general critiaim of a

consistent mature. 2311.s (19",) has @ irusmd the situation1

including ocaooa objections and strengths of persomslty

.Luestiomliree, based upon his review of 59 studies.

Of the 259 studies, 80 shoved positive valty, o

questionabe va,1ldity and 135 so mlidity for the question-

naire being studied. Zuternal consistenm y masues vsre

not considered masues of validity. Of the questiom aree

o ,nsidered In these studie, oi1 the MW seved up ve2lL

with 8 positive validity studies out of 13 nslvemd SoTh

be met howver tmht =U'm' eribt , Vi vmraia Ievos,

(he detid sewe3at"I ata 03 U MSi as maim rna s h~low
, as qestLsmbly positive em 70 up u Miaq LiW e ,

AleveweP ill h IP reiew Of siWes Ae mime i , RLL

tout that WS unue ad UIAL 'n V tsea h e Nu
mad o 3eeeLA~ tveterestam of aw elkt VPo of

ae e mt Amet im era Mt16 U W w

be mi up is W s " o,,ove Mum M 1 ul dma ei

IN most oeans eda0ate, tbut psbUm of vULAtMis Wie*

moat of the se Th e min Lissus i the M2tam m tfle
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of inventory center around three areas:

1.) Frankness. Most subjects can successfully follow

instzctions to fake their responses in ;some: particular way,

even those who can't, often present a distorted picture of

Sthemselves.

2.) Self-insight. In order to be able to respond vith

valid information about himself, the subject must of course

be aware of his true nature. Studies have repeatedly shown,

and personal experience often bears this out, that people

often aren't aware of their personal quirks and defects, and

thus can hardly be expected to report them in response to

a question.

3. Reading Load. Inventories often run to several

hundred questions in their efforts to obtain acceptable va-

lidity and reliability. A poor reader, after struggling with

this for a*hilemay give Up in his attempt to understand

each question and answer an unpredictable number of them

superficially, if not completely randomly.

While the reputation of personality questionnaires ap-

parently reahed a low point with the publication of Ellis'

1946 review, and while Super (1949, p.527) has said that

perhaps the major trend since 1930 has been away from the

inventory technique and toward various projective devices,

the personality inventory is far from dead. Indeed, with

the work of the factor analysts, and the development of a

nuaber of refinements such as forced choice form, control

scales, sad atteepts to nullify the effects of social desir-

I ~ ability, there has been a great deal of renewed interest in

the inventory technique.
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On the positive side of the ledger, the personality

inventory may be thought of as a formalized interview with

the great practical advantages of objectivity and standard-

ization, low cost per individual casei ease of scoring and

administration, and relatively low demands on the time of

both subjects and highly trained personnel. In. spite of all

of the problems in obtaining satisfactory predictive valid-

ity, many studies show a moderate level of validity for in-

ventories in differentiating between various groups. Also,

there is plentiful evidence which indicates the existence of

consistencies in human behavior which may be susceptible to

measurement of the inventory type. Finally, it is clear

that individual attention is a luxury, and that large scale

military, industrial, and school programs will continue to

demand some personality assessment at least at the screening

level, using paper and pencil inventory techniques. Thus,

it appears that a place for such techniques is assured, and

that the need is to refine and i "trove such techniques to

provide more valid results. Efforts at such improvements

are currently being made in many directions. Refinements in

technique and' theory such as those discussed earlier, coupled

with a re-examination of validation procedursea and continu-

ing search for new and more appropriate validity criteria,

appear to hold considerable promise of progress in this area.

Seablutionaof the Problem

In measuring personality in the present study, the re-

commndations of the testing Panel and the conclusions sug-

gested by historical and developmental considerations were

adapted to the specific requirements of the problem at hand.

Thus, the present study employed personality measures
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which were essentially self-administering, not very time con-

sumdig, and adaptable to machine scoring and computer analy-

sis. In general then the test was to be one which fairly re-

presented the "state-of-the-art" in assessing the personality

of normal individuals, yet was tailored to the needs and pur-

poses of the project.

Purose of the Test

In addition to possible contributions to measurement

techniques and knowledge about personality in general, the

personality inventory was intended to provide information

bearing on the several project goals. Examples of possible

uses of the personality inventory information included the

study of: 1. any relationship between high school policies,

conditions, etc., and personality variables; e.-., if enrich-

ment produces better college grades, is this equally so for

those with equal ability but different personality patterns;

2. similarly, the effect of college policies and practices;

3. relationship of personality variables to the other factors

which determine the effective utilization of the national po-

tential; 4. college and career plans by personality trait,

e.A., do highly dominant people plan careers as executives

more often than less dominant people; 5. personality traits

as related to decision-making; to 'evels of aspirations, etc.

It should be noted that the Project Talent test made no

attempt to measure abnoralties or psychiatric problems. On

the contrary, it was intended to be used only with normal

individuals in an effort to provide addltional infortion

about the way that people use their talents and abilities.

In designing the test, one point to be considered was

the type of the test to be used. Of course, it had to be
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multi-dimensional, but should it be a collection of uni-

dimensional tests (where each item is scored for just one

scale), or should it be of the Bernreuter type? The latter

type is more efficient since several scores may be gotten

from the same set of items using different weights for the

items in different scores. This efficiency is somewhat

offset however, but the fact that the scores obtained from

such a test may show some interrelationships which are arti-

ficial; that is, they come from the fact that the same. items

are scored for different traits, not necessarily from the

interrelationships of the traits themi.:'

Flanagan (1935a,1935b) has shown that such artificial

relationships are often of little importance, and that stat-

istical corrections can be applied to eliminate themselves.

Nevertheless they introduce complications, and it was decided

to score each item for just one trait.

Measurement Approach

It is commonly agreed among most investigators that

there are at least several reasons for the limited successes

attained in the field of personality measurement. Among

these are: 1) the inaccessibility (within the personof

the basic determiners of behaviors, thus requiring indirect

measurement and inference; 2) the apparent complexity of the

determination of any bit of behavior, involving the inter-

action of many needs, vast funds of personal experience, and

constantly changing external conditions; and 3) the fact

that various conditions often result in similar behavior,

and, conversely, that similar conditions often give rise to

vastly different observable behaviors.

I
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Under such conditions, the trait approach, while des-

criptive of behavior, may often yield a surface type of mas-

urement, lmping together (or separating) behaviors arising

from vastly different (p L similar) internal, motiva-

tional conditions. On the other hand, the factor analytic

approach, Vile it may introduce a condensation of data, may

also p together a great variety of constructs, dynamically

different in origin. In addition, it is often difficult to

translate factor analytic data into reliable and real beha-

vioral, terms.

In view of the limitations of both of these approaches

it was decided to combine some of the features of both the

factor analytic and the trait approaches. In brief, previous

work plus careful rational analysis formed the foundation

for defining a nwmber of narrow, but relatively pure, aspects

of high school behavior. These were not designed to cover

all high school behavior, but to sample selectively at points

well distributed throughout the range of high school behavior.

This procedure was designed to result in relatively good

measurement of such narrow traits. Assuming that the under-

lying broad factors of personality consist of highly inter-

.........related aspects of personality, and that the defined narrow

traits represent some of many such aspects, it then appears

reasonable that measurements or selected combinations of

u nts of such narrow traits should be quite well re-

lated to the broad factor concerned.

In taking the narrow trait approach it is important that

these narrow traits sample tich of the important aspects of

normal high school behavior Of a personality nature. Several



steps vere taken to insure such coverqe:

A. Criteria. Narrow traits em derived frca a coa-

sideration of high school behaviors according to several ori-

teria.

l.. The behavior occurs in U school and is observ-

able.

2. It can be veli-enough defined to be identified by

a high school student.

3-) It is reasonable to expet a hig school student

to be able to rate himself od this behavior.

4 The behavior can be expcted, to be imqortantu.e-

lated to future behavior.

There are many iwportant "aects of nomal behavior

vh1ich ver el.imnated according to one o more 'of these

criteria as being less than maaz aay iortant for this

study.

3. s u on U tO . tu1 reviws porho-

logical aalysis and the appUscaion of the above oriten ip

a set of nawn" t.iAtos vas defined - I vu felt bha h

Issues of the nUrov tsit pirea LW L, th 43AsMso Ms

of sevemAl bloOI' adjeobives Vhieh vou3A Lef e be

behvior WicatedL by Ubs ni, , I Q er poats s o s to

thes solostiou of sush behaviona Lessriieas vore emplapA.

1. IOU MAW Sb Of Onre Laves'bua'bor

im~smua'lyset dmw a series st u traUitset Lad

by doessi'lot bebawimal adjeetvesp brivd hu %Miae

Lin ~bout w at thug' *a NOr m M A * --a -eiat e

MAd beem lihe. @.GM1r2 eem' u g Own One ft-

dependent se's aw row traits was srA esl g pi.
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2. )Adjectival Ag is. The entire domain of effect-

ive behavioral adjectives was examined using Roet's Theu

as a source. The above criteria were applied to 2000 adject-

ives and the remaining 200 words categorized into a system

- of narrow traits. To insure complete coverage a 5% sample

ofAllport and Odbert's (1936) exhaustive list of 17,953

trait names was examined. Correspondence between the Ro-

get and Allport coverage was g- . The adjectival cate-

gories also agreed well with tl.vse devised earlier.

3. Relationship between Narrow Traits and Broad, Hia-

er-order Factors. In order to provide some tie-in factor

studies, reviews of the literature were studied, including

Frencht s (1953) critique. Such reviews provided information

through which the narrow traits were logically related to the

major second-order factors found most consistently in more

than 70 studies. These six factors were: -. Dominance,

Sociability, Drive, Self-Sufficiency, Masculinity,

and . Mature Personality.

The narrow traits derived through the processes described

above cover many of the aspects of behavior formerly classi-

fied under one or another of the six higher-order factors,

and at least some of the aspects of behavior from each of

them. Moreover, the behaviors falling under them are more

clear-cut, more easily definable and easier to measure by

self-rating on the high school level. Sowe of the traits are

more closely related to some of the higher-order factors

than others, but most are related to One or another of the

AO 
six.

C. Narrow Traits Tried Out. Consideration of all of

the available materials, lists and background led to certain
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recommendations for traits to be measured.

The scales listed in Table VIII-2 below included all of

those prepared for the tryout of the preliminary form of the

test. A number of these were omitted from the final form on

the basis of tryout results, limitations of testing time, or

booklet space. A description of each scale may be found in

Appendix 8&.

Table VIII-2

SAI Preliminary Tryout Scales

Leadership Impulsiveness

Vigor Persistence

Productivity Calmness

Tidiness Social Adjustment

Sociability Theoreticality

Self-Confidence Responsibility

Cheerfulness Social Sensitivity

Culture Group-Centeredness

Talkativeness Conventionalism

Format of the Experimental Test. The preliminary

form of the personality test had about 15 to 20 items for

each of the 18 scales tried out. It was anticipated that

tryout data would make it possible to come out with about

10 scales of about 15 items each for the final form.

The test was divided into several parts. Parts I and II

were short statement items concerning "What I do and the way

I do it." Part I contained items best answered by options

describing how often a statement was true, and Part II con-

tained items best answered by how well the statementI -
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described the student. Of course, many items fitted in

either part and these were simply placed in either part.

Sample Format:

Regarding the things I do and the way I do them,
this statement describes me

A. extrdfiely well. (almost always;)
B. quite well. (often.)
C. fairly well, (about half the time,)
D. not so well. (not very Often.)
E. poorly or not at all. (almost never.)

Item 1. I have planned my own future.

Item 2. I like to be by myself.

Part III consisted of statements about "How other people

describe me," i.e., "Regarding the things I do and the way I

do them, this statement describes what other people say about

me." etc. Part IV consisted of a number of words, rather

than statements, "that describe me". Part V also consisted

of "Words that describe me", given in the same form as Part

III (words other people would use). There were a total of

300 items in the experimental form.

The Administration of the Experimental Test, Fall

The experimental form of the test was given to several

groups, each of which had taken a well-known personality

test previously. In this way, it was possible to get item

analysis data and to estimate the relationships of the ex-

perimental scales with other tests at the same time. The

details of this tryout are presented more fully In Appendix

8.

The Final Form. On the basis of the tryout data,

seral scales were omitted, numerous items droppedand some

scales combined. This resulted in a final form of 150 items

and 13 scales.
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It is not expected that the 13 scales scored in the

final form will cover the full range of high school person-

ality. They represent, rather, the best-measured of the

initial group of scales. However, efforts will be made to

retain the much broader coverage of the 150 individual items

themselves, if feasible, to relate to student behavior..

Thus it is planned not to rely solely on the scale scores

in this area.

The 13 scales scored in the final form are shown, along

with the combinations which were made in Table VIII-3.

Table VIII-3

Scales Scored, SAI Final Form

Scale Number of Experimental Scale
Iems from Which Derived -

1. Sociability 12 'Sociability and
Cheerfulness

2. Social Sensitivity 9 Social Sensitivity
3. Impulsiveness 9 Impulsiveness
4. Vigor 7 Vigor
5. Calmness 9 Calmness
6. Tidiness 11 Tidiness
7. Culture 10 Culture
8. Leadership 5 Leadership
9. Self-Confidence 12 Self-Confidence
10. Mature Personality 24 Productivity, Persistence

and Responsibility
11. Conventionality 7 Conventionality
12. Theoreticality 8 Theoreticality
13. Group-Centeredness 6 Group-Centeredness

Unscored 21 All scales
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formtion and by reports of overt .ativityj interests areI
not verifiable or observable by-an outside agent. Expressed

interests mW be said to be general, subjective., inclinatiorte

of the individual toward certain kinds of activities and ex-

periences. Te specific activities and experiences included

in the Project Talent inventory are those familar to high

school students, i.e., occupations, school subjects, and

activities.

1 messed interests, attitude, and personality items

share the characteristic that they reflect the feelings and

motivations of the individual rather than demonstrate his

knowledge or display his experiences. On the other hand,

interests,. attitudes,.' and personality items differ with

respect to the object of the evaluation. In typical person-

ality questionnaires, the object of evaluation is the self.

Attitudes are evaluative expesions toward an institution,

organization, concept, or group of people. Interests, on

the other hand, deal with evaluative expressions toward

occupations and activities.

Some cautions in the interpretation of interest scores

are in order. Expressed interests should not be confused

with ability or experience. Other factors being equal, the

most useful information we can have about a person in order

to tell whether or not he is likely to go to college, or it

likely to achieve good 'rades in a course of study, is a

measure of his ability and his past perfonc in similar

school subjects. Only when these requrents are satis-

fied may we turn to measures of interest in order to choose

between equally attractive Alternatives, such as taking an
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extra course in science vs. an extra course in literature.

Expressed Interests

Expressed interests have been measured in several ways*

The most coimon way now in general use involves obtaining

statements about likes and dislikes on topics such as occu-

pations, activities, hobbies, types of people, etc. (such as

the Strong Vocational Interest Blank). The other method asks

the person to indicate his preference aong several occup-

tions or activities. Yollowing is an example of the first

type of question (like vs. dislike) taken from the Project

Talent Interest Inventory:

Directions: For each occupation listed below

you are 'to consider whether or not you would like

that kind of work ....... Mark your answers as follows:

A. I would like this vr much.
B. I would like this fairly well.
C. Indifferent or don't know much about it.
D. I would dislike this a little.
E. I would dislike this very much.

1. Surgeon
2. .. Chemist
3. Civil engineer
4.. Writer
5. Social worker

An example of the preference question,. such as that

used in the Kuder Preference Record follows:

Directions: For each group of occupations listed

below indicate the one you would like most, and the

one you would like least:

a. ftthemtician
b. , ohinist
c. Dietitian

In the first example, the student may feel that he

would like all of these or none of these, and he may indi-

cate this directly. Direct comparison can be made of the
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relative strength of his interests as well as how this in-

terest compares to others. In the second example, he must

make a choice among several occupations even though he mLy

like them equally well or dislike them to an equal degree.

For the Project Talent Interest Inventory we felt that more

would be gained by using the like-dislike format. It would

allow us to describe our youth's interests and at the same

time give us information on the number of boys and girls in

the country who are interested in specific occupations such

as physician, engineer, carpenter, farmer, nurse, etc.

In any case, the difference between the like-dislike

format and the preference format for describing the indi-

vidual's interests seems to make little practical difference.

Several studies suggest that the two formsts measure much

the same thing, provided that the content of the questions

is about the same. Thurstone ('4T) used a modified paired

comparison format in which the student was told to indicate

whether he liked both occupations, neither one, or one more

than the other. He then correlated his inventhry with the

•Kuder Preference Record. He obtained high correlations be-

tween his scales and the similar Kuder Scales. Bimilar. re-

sults were obtained for the Project Talent Interest Inven-

tory and the Kuder Scales*, suggesting that the inventories

are measuring much the same thing. In making

predictions from inventory responses to a criterion

*Appendix 8b Table V11I-l
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(such as successful completion of apprenticeship or training)

Perry (1955) found that the preference format was better than

the like-dislike formt but the difference, although statistically1. reliable, vas small.

WhatAre the IL:,rtant Features of an Interest Inventory?

Iportant features of an inventory include the directions,

the item format, the types of scores provided, and the content

of the inventory. These characteristics of the Project Talent

inventory vill be described here.

The purpose of the directions to the inventory is to

describe, define, and clarify the task and the context in

which the questions are to be considered, and to motivate the

individual to answer in a manner which truly reflects his

feelings. ,On the Project Talent Interest Inventory the stu-

dent's task is to indicate the degree to which he likes,

dislikes, or is indifferent to a variety of occupations and

activities. In order to clarify the context in which the

questions are to be considered, he is told to consider only

the activity involved in the occupations; he is not to con-

sider associated factors such as salary, social standing,

permanence of the work, training or education needed, etc.

Particular emphasis is placed upon answering in terms of the

degree of his liking or disliking 'the activity involved.

Mhis approach -should help to rule out considerations extraneous

to his true interests.

Item flomt Includes the "stm", and the "options".

The stem my be a vord, phrese, or sentence, vbich describes

the occupation or activity to thich the student is to react.

The options describe the choice of reactions, in this case

a scale of like-dislike.
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In the Project Talent Interest Inventory item stems

were presented in the briefest, simplest form possible. We

felt that statements, phrases, or complete sentences were

unnecessary if the same content could be contained in a

single word. Brief items would be less 3ftely to pose a

reading difficulty problem and would be likely to consume

less reading time, on the average.

For each item, the student was asked to indicate the

degree to which he would like or dislike the occupation or

activity on the following scale:

A. I would like this very much.
B. I would like this fairly well.

C. Indifferent or don't know much about it.
D. I would dislike this a little.
E. I would dislike this very much.

Interest inventories are usually scored by adding up

responses to a number of questions. Two types of scores

are now commonly provided. The first, like that of the

Kuder Preference Record, the Thurstone Interest Schedule,

the Project Talent Interest Inventory (experimental), and

others, provide scores on logically defined areas Such as

science, mechanics, social service, and other educational

and vocationally related areas. The scales are also empir-

ically defined.; Persons scoring high on a scale usually

like most of the occupations or activities in that scale;

those scoring low on a scale usually dislike most of the

items in the scale.

The second approach to interest scales is the occu-

pational scale, best represented by the Strong Vocational

Interest Blank, but in process of further development in

the Kuder Preference Record Form D, and the Minnesota

Vocational Interest Test. Occupational scales relate the
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interests of the student to those of persons vho have re-

mained in an occupation for a peri of yea. The reason-

ing behind this appr ach is as follows: an indtvidual is

more likely to be satisfied in ma occupation if his interests

are simila to those of persons in that seam field.

Exaples of t* scales provided on the Strng are: Artist,

Architect, bginEer, Chemist, Farmer.* Social Science Teacher,

etc. Clark (156) has been developing sfales for technical

and *killed trades occupations with the Ximesota Vocational

Interest Test. For the Project Talent Interest Inventory

both types of scres vl.l be develops d for research purposes.
What Guidance Do I;terest Inventery Results oie?

Information oan the progsostic value of interest inven-

tories has ben accumulated over the past fifty years through

many research studies. The findings of Ikese studies pro-

vide guidance in interpreting the ' at and vocational

significance of a student's interest scores, Typically,

research is oriented toward smee significant and measurable

aspect of behavior. For example, studies of college groups

relate interest scores to matriculation, choice of a college

major, grade-point average, an. graduation from college.

Studies of occupations relate interests to choice of voca-

tion, entry into the occupation, longevity in the occupa-

tion (but not necessarily in. the specific position), success,

and satisfaction vith the work. )(.iitary studies have been

concerned. largely with selection and classification of

officers and enlisteda .

I.
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HOW the Proieet Talent Interest Ixyentery u]s Develop*&

TM Interest Ireatory Va inalda i the project to

obtain from the students direst azymsam±s of interest in

occupations an& activities representig a broad =We of

fields, spits, seiol. bects, hobbies, pastines etc.

We felt that ax i±vantary *hch coVe the genal

area of aceepte instruments in Present Ue, such as the

Icuer Prefe ree Record mad +e Strong Yoational Interest

Blanks, sheolL i eluded in erder that further tests cou3l

be made of their vl te ix occup.tonal sa educational Vrew

Aictio sa their usfalness in guidance.

The Interest Inventory was developed by compiling a

large nmber of items from available interest inventories

and the Bareaa of the Census list of occupations. The items

vere grouped. and, c assified by interest areas, such as

scientifie, literary, clerical, eta., sad then reduced to a

naageable m bter by i carding repeated items. An experi-

mental form vas da eloped using 300 items out of those origi-

nally compiled. Scales for scoring the inventory were

developed by assig ing items to one of sixteen areas. The

inventory was than adminstaered, to a group of high school aid

college students, some of whom had taken the Strong Vocational

Interest Blaak or the Muder Preference Record. Scores from

the Interest Inventory were intectoreoatee among themselves

mad correla t. with ores the KLid Preference Record

and the Sting Vocational Interest Bleak. The results show that

the Interest Inventory meaures somewhat the same things meaw

sured by the Mader &ad Strong (Appe dx 8b). The Interest Inven-

tory vas reduced to 205 items based on the results of the pilot

study.
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What Do. We, Know About Interests?

Interests, as we stated earliero are thought to re-

flect an individual's motivation. These are the things we

like to do, or would like to do, given the opportunity. The

assumption, by behavior scientists and laymm alike, has been

that measured interests will therefore relate to educational

and vocational outcomes. Specifically, if our son or daughter

has a high interest in scientific or mechanical- pursuits., it

is likely that he will do well in these courses in high school

and college (provided he has the ability) and perhl receive

a degree in engineering or a related field. Beyond. this series

of events in the person's educational development we expect,

too, that he should obtain employment in that same field, or

one closely related to it; that he should remain in that field

of work; and that he should achieve a measure of success and

satisfaction in the field, indicated by advancementp superior

income, added responsibility, or recognition for unusual or

creative achievement. (Stated more succinctly, we expect

interests to relate to educational and vocational outcmes.,

including entry, success. and completion of a related col-

lege course and entry, success, and satisfaction with the

occupation.)

It behooves us to saW, however, that these expectations

have not yet been adequately explored. The only way to find

out whether interests are important is from rtsearch studies

which relate measured interests to each of these goals or

criteria of perforance. Soe reearch evidmce is avail&a#

enough to suggest nom conclusions but not enough for

definitive conclusions. More informtion will be developedI
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over the years through research conducted as part of Project

Talent.

It would not be fair to imply from our statement above

that results of interest inventories should, not be used.,

simply because emhaustive experimentation has not been done.

When interpreted cautiously by a qualified guidance counselor

in conjunction with information on aptitudes, achievements,

plans), and, personal background, interests can be useful for

helping students to gain some self-insight and to help them

plan their most immediate educational and vocational ob-

jectives. Final decisions for choices must rest with the

student.

Much of the research work on interest inventories is

largely of academic interest and will be dealt with only

briefly. Some studies have been concerned with developing

new inventoriLs; some with the description and refinement

of interests through the development of interest scales;

some with describing concurrent relationships with aptitude,

achievement, background, and personality variables. However,

of most concern is what is known about how interests relate

to the educational and vocational goals and criteria men-

tioned earlier, such as academic achievement in high school

and college, successful completion of college, entry into an

occupationp and. success in that occupation. Studies will be

discussed in terms of sigificance for education and for an

occupation.

Sima~fiesuc" for. Education

Interests hbe been related to quality grades in

courses, choice of a college major, and successful completion

5
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of courses of study. Not the least of these studies are

those conducted by the armed services for the purpose of

selecting the most promising candidates for specialized

training courses.

Green (1952) sumuarized the results of studies relating

interests to scholastic achievement. He concluded that

interest scores are not good predictors of academic achieve-

ment, but do seem to have a marked effect on whether or not

a course of study is completed. His conclusions appear to

be open to question.

Strong (1945) found that interests measured by his

scales distinguished between dental students (141) more on

the basis of completion of the course than on scholarship.

Of those with high interest ratings (A or B+) 92% graduated;

of those with moderately high interest ratings (B or B-)

67% graduated. of those with low ratings (C) only 25%

graduated. The only difference found in scholarship was

that those with the lowest rating (C) had inferior grades.

Tupes (1953) found no relationship to grades in Air

Force Officer Candidate School using the Strong Vocational

Interesc Blank, Kuder Preference, and Guilford-Schneiderman-

Zimmerman Interest Survey.

Several studies suggest that the value of interests

for -predicting scholarship needs to be explored by construc-

ting special scales for this purpose. Rust and Ryan (1954)

found that the Strong Vocational Interest Blank could dis-

tinguish between good and poor scholarship students after

previous school record and achievement test scores had been

controlled (i.e., under-achievers vs. over-achievers). This

was done by constructing a new scale from the Strong
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Vocational Interest Blank items. Stone ('60), too, constructed

a special key from the Strong Vocational Interest Blank that

predicted (r = .60) shorthand proficiency scores for an ad-

vanced junior college shorthand course. And Tussing (1942)

found that a special scale constructed from the Strong pre-

dicted first semester college grades about as well as an/ achievement test (ACE, r = .42 vs. .39).

__ n. ~.Lo.L an, Sper(-i2~ ~~i r v ef-, m neITjb

6 il! reports which related the scores provided on the Kuder Pre-

ference Record and school grades, The results show a wide

range of relationships (r = .00 to .60, median about .30)

depending in part on the courses studied. Stronger relation-

0114 ships were noted for scientific than for non-scientific

subjects.

These studies point up two reasons for cautious inter-

pretation of interest scores as related to school grades.

First, the scales that are available may not be fruitful

for this purpose, although the construction of special scales

may bring out the relationship. This suggests that basically

interests do relate to scholastic achievement, but that the

relationship must be brought ouf by c6LIb''Itng the iterin in

a way that differs from some of the recently accepted scale

. .or s. Second,. .-tha ,imlotAnce and size of the relationship

appears to depend in part on the type of course. This might

mean that the amount of motivation needed varies from subject

matter to subject matter. If this is the case, it would be

valuable to know the student's reasons for taking each course.

Is it a course required for graduation? for preparation for

college? for a specific vocational objective? If the course

was an elective, was it taken because the student wai really-
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interc.od in it? because his parents thought it would be

* usefuf because tt appears to be an easy course? or perhaps

Pecause a teacher suggested it? If properly investigated,

these rasons might be found to modify and clarify the re-

lationship between interests and scholarship.

The questioA of the relationship between interests and

comple4 i of a. qurse of study deserves additional attention.

Strong '55) fovwd that a greater proportion of dental stu-

dents with high interest ratings tended to complete training.

Bolanovich and Goodman (104) found that among women in

training for electrical engineering, those with higher

scientific and computational interest, and with low persuasive

interest on the Kuder Preference Record tended to complete

training. Berdie (1955) found that the Strong Vocational

interest Blank predicted the area in which college students

received their degree. :The measure was administered in the

freshman year and followed up to graduation. In a more re-

cent study (Berdie, 1960) found that college graduates from

medicine, law, and accounting could be distinguished from

one, another from their Strong Vocational Interest Blank

scores and profiles, even thoug the questionnaires were

completed in the senior year of high school.

On the other hand, research conducted by the Army Air

Corps during World War II on the selection of candidates for

pilot and navigator training (Guilford, 1947) found no re-

lationship between interest inventory scores and completion

of training. However, further research shoved that, to a

degree, interests are relevant to completion of training.

A few interest questions were found to aid in prediction of

the criterion. Since World War II, each of the armed services
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has found some interest questions to'be useful in select-

ing and classifying officers and enlisted men for training

in service specialties or for duty assignments. Clark (1956),

in particular, showed that interest scales constructed spe-

cifically for the task, distinguished between men in four

Navy rates. These results -should again point to the need for

caution in interpreting the results of 'interest inventory

scores.

Now where does guidance and counseling fit into the

picture of the direction of interests? Sarbin and Anderson

(1942) found that A group of men and women who had requested

occupational counseling because of dissatisfaction with

their field (and who were diagnosed by the counselor as being

in inappropriate fields) rarely had primary interest patterns
for the Jobs they were in.

on the Strong Vocational Interest Blank/ And Stern, Lewis,

and Bever (1958) found that vocational counseling of adults

resulted in modification of interest scores. The change ap-

peared to be toward more realistic choices.
scores

In summaryi it appears that interest/relate to scholastic

achievement and completion of training to at least some degree,

but that new scales may have to be ;constructed to bring out

the relationship. Interest scoresmay also be useful in identi-

fying persons with inappropriate vocational goals and guiding

them to more satisfying positions.

Two possible reasons that may account for failure to

find relationships might be self-selection--persons who are

not interested do not enroll in the course; and adminis-

trative selection--course requirements nay weed out those
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Significance for an Occupation

If interests reveal something of the individual's

motivation in his educational pursuits, they should also

reveal something about his motivation in.his pursuit of .A

career. Eucational and vocational objectives presumably

have elements in conunon in the sense that education repre-

sents preparation for some vocational objective. We expect

that in addition to his 'education a person's interests

should lead him to seek employment in a field; that he will

usually stay in that field; and that he should achieve some

measure of success and satisfaction in the field as indicated

by advancement, superior income, greater responsibility, or

recognition for outstanding achievement.

Most of what we know about interests and occupations

at the present time has to do with the "group membership"

and satisfaction criteria. By "group membership" we mean

that an individual has entered and remained in the occupation

for a number of years. Information on success as.indicated

by advancement, income, or responsibility is scarce, but

should become available as results from Project Talent

accumulate.

Results to date indicate that interests do play a part

j in determining what occupation is entered azd whether or

not the individual will remain in the occupation. Strong's

research ('13) comprises the major work done in this area,.

Ris qp'mob usually Involved measuring interests of colloe

students and then following up after various tim. periods

to find out what occupations they had entered. His work

showed that interests do indicate the occupation in which
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the person is likely to be engaged. The higher the interest

rating the greater the chance that the individual will be

employed in the occupation (1955). But the highest rating

did not necessarily indicate the occupation entered. Quite

often if the occupation entered differed from the first or

second choice, it still numbered among the first five choices.

To illustrate, in one study Strong (1953) followed up

a group of Stanford University freshmen 19 years later (1930-

1949). Of those who had expressed a choice of an occupation,

61% followed that choice. This amounted to 38% of the total

group. About 50% of the total group were in an occupation

closely related to their first choice. Those who changed to

unrelated occupations scored lower on their first choice on

the Strong Vocational Interest Blank than did those who

followed their choice.

Can interests be used successfully in industrial se-

lection? The answer appears to be in the affirmative.

Bolanovich (1948) used a measure of interests in an indus-

trial setting to select for employment women with no previous

experience in factory work. By constructing a special scale

for the purpose, and selecting only those among the highest

60%, the company was able to reduce a high rate of turn-over

by about 50% in the first two months of employment.

Now what of interests and satisfaction with the occu-

pation? The results seem to show that satisfaction with the

occupation after a number of years is intimately related to

staying in the field or leaving the field. Generally, re-

search seems to show that about 80% of employed men are

reasonably well satisfied with their occupations (Strong,

1955, Chapter 10) and that this figure varies somewhat with
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the occupation and the amount of freedom in the occupation.

Professional men (physicians, corporation presidents, lawyers,

educators, and authors) are most often well satisfied; office

workers, sales managers, and scientists are less satisfied;

and skilled workmen rnd laborers least satisfied. Thus, for

the most part, the men in an occupation after a number of

years are reasonably well satisfied with the occupation.

Since most of the men are satisfied, relationships between

degree of interest in the occupation and satisfaction are

small. That the dissatisfied tend to leave the field is

shown in Gustad's (1959) study which differentiated among

college professors who remained in teaching and those who

left for other pursuits. Those who left were more often

dissatisfied with the work and the situation. It appears,

then, that interests may lead to entry into an occupation,

but that dissatisfaction may result in leaving the occupation.

Of those remaining, there is then relatively little differ-

ence in their satisfaction or interest.

Success in a field is perhaps even more difficult to

define than satisfaction. However, relative income has some

bearing on the matter. Strong (1945) showed that a life in-

surance salesman with A ratings on his scale earns more than

do those with lower ratings. Unfortunately, no other studies

which relate interest to income or any other criteria of

success in an occupation are available. It may be that the

relationship illustrated here would be relevant only for

salesmen since salesmen are most often paid according to

their production.

In summary, interests appear to have some bearing on

choice of and progress in an occupation, but the evidence is
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still scarce for many occupations.

There is much more to be said about interests and

their importance and relevance for occupational choice and

progress--too much to be included here. For greater insights

into the development, meaning, and utility of interest in-

ventories, see the references cited.



-Pkrt -..The Student Informtion BMlk

What Kinds of Information?

The information requested from the boys and girls in

the Student Information Blank included questions on personal

experiences, plans for the future, and the social-economic

context provided by the family and the home. The purpose in

gathering this information is to explore the significance of

these events for attaining educational and occupational..

goals. The significance of experience and background is

recognized in literature as well as science. Quotations

such as, "What is past is prologue", "Just as the twig is

bent, the tree's inclined", and "The child is father of the

man", all recognize the molding force of our past experience.

Prospective employers look at vork experiences in order to

decide vm to eloy. Likewise, professional athletes

and maicians are drawn from the ranks of mwteurs. Activ-

ities and hobbies pursued in our youth often have dramatic

significance for our later educational and vocational pure t.



But what of opportunity? Many students, were they

able to afford it, might like to learn how to pla the

saxophone, or to go to college. There is little question

that opportunity to gain important experiences differs

even when interest and ability are present. One of the

most important indications of differences in opportunity

lies with the family.and home background. The pocial and

economic provision that parents are able to give their

-children molds and modifies ,experiences available to the

ehild,'

Plans and.decisions made during high school are an

outgrowth of both background and experience as well as a

look to the future. This information provides an account

of the student's next steps toward achievement of his goals.

8ome examples will illustrate questions on each topic.

Among the questions on personal experiences were those

exploring hobbies, sports, reading, study habits, work

experiences, ..and the like. Among the plans and decisions

about which infortion was requested were plans for col-

lege, for an occupation, and for marriage. Questions on

the family and the home included information on the make-up

of the family, parents' occupations and education, financial

situation, activities, and the like.

The specific purposes for asking questions of each

type also differ according to the topic. ASeveral illus-

tratious vill clarify this point. Among the questions on

perponal experiences are a number bich sk about hobbies,

activities, sports, organizationsp and the like. The

reasoning behind questions of this type, generally, is to

find out how the student spends his time. More specifically,



these activities reflect a student's interests and moti-

rationa evaluated in terms of what he has done in the past

(rather than what he likes). Research studies have found,

too, that the number and type of activities and organi-

zations in which an individual has participated are often

related to his choice of a curriculum in high school or

college, his success in college, or his success in an occu-

pation. The main point, then, is that the activities in

which a student has engaged reflect a basic aspect of his

make-up, and that from a knowledge of these activities it

is possible to predict, to some degree, his success in

educational and occupational endeavors.

Facts about the student's family and home are useful

* for quite another purpose. In the search for talent, re-

search has shown that many well-qualified high school

students do not enter college because their families are

not able to provide them with needed financial support.

.For this reason questions were included on the parents'

occupations, education, and income level. This information

provides guide lines for determining parents' ability to

pay for college.

Still another purpose applies to a student's plans for

after high school. Plans are a reflection of the indi-

vidual's past and his prognosis for his future. Plans may

be realistic or fantasy-bouhd; they may be easily attained

or unattainable. The skilled vocational counselor, taking

into account the student's ability, scholastic achievements,

-interests, activities, family background, and plans, is

qualified to present this information to the student, point

out inconsistencies, and help him develop plans and goals
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that are realistic and attainable. For those students who

have not clearly formulated their plans, the vocational

counselor can offer guidance toward a realistic choice.

What Kinds of Questions?

Information about background and experience of this

type places major emphasis (though not exclusively) upon

questions of objective fact. This emphasis lies in contrast

with the Interests Inventory which asks for subjective ex-

pressions of liking or disliking. Many topics are identical

with those used in Interest Inventories, such as hobbies,

activities, etc. However, here the student is asked to

report what he has done rather than what he likes to do.

Another way of viewing the objectivity of these

questions is to say that they could be observed and verified

by another person. This is not a characteristic of sub-

Jective reports. Accuracy of the report depends primarily

on opportunity to observe the event, memory, and honesty in

reporting.

Particular experiences varying as widely as they do,

the choices (response options) provided to a question must

exhaust the possibilities. This means that each individual

must have an opportunity to respond in accordance with his

own experience.

For any given question, each choice must also be ex-

clusive of the other, unless instructions specifically

allow marking several choices. Otherwise, confusion will

arise as to which choice is the appropriate one.

-Qestions on plans and decisions are not objective to

the same degree as are background and experiences. That is

to say that they are not events that can be directly observed



t by another person at the time they are reported. On the

other hand, the execution of a plan of action may be directly

observed. For example, if a student says that he plans to

attend the state university in the coming year, the execution

of this plan can be directly observed and verified. This

chara.cteristic of potential verification distinguishes plans

from inventoried interests and other subjective reports, and

from biographical information about past events.

In summary, questions about background and experience

are objective and verifiable; questions on plans and deci-

sions are potentially verifiable. They are distinguished

from subjective reports on this basis.

How is This Information Used?

Much of the information obtained in the Student In-

formation Blank (SIB) is to be studied for a variety of

purposes. It should be helpful to the reader to understand

some of the purposes for which information of this sort is

gathered. Three types of studies that will be considered,

representing divergent purposes, are the survey study, the

developmental study, and the selection study.

The survey study is perhaps the most widely known and

understood of the three types. Typical survey studies are

those conducted by the U.S. Bureau of the Census, public

opinion polls, and market surveys.

The primary purpose of' the survey study is to determine

the present status of the topic in question. For example,

the U.S. Bureau of the Census pathers information on the

population in the country, on persons employed in various

occupations, on the age-breakdown of the population, etc.

If several similar studies are conducted at different times,
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it is possible 'to study time trends by comparing earlier

figures with later figures. One such comparison is the

proportion of adolescents enrolled in high school for each

ten-year period for the past fifty years. Comparisons of

this sort are useful for evaluating progress or decline

over the years.

Develo1ental studies focus their attention more

fully on the individual and his development physically,

socially, psychologically, or economically. In a study of

time trends, emphasis is placed upon numbers of people

falling in a given classification; for example, the number

of persons employed in skilled occupations. *mphasis is

upon the classification scheme because these may or may not

be the same persons so employed ten years earlier. In a

developmental study, it might be found that an individual

classified in the skilled occupations at one time might be

classified as a foreman or manager at another time. The

people are the same but the applicable classification has

changed. This type of study provides better information

for studying individual development and progress.

Project Talent combines features of the survey study

and the developmental study. The status of the country

with respect to human resources will be evaluated, but

periodic follow-up studies will investigate the develop-

ment of all of the students in their educational and

occupational pursuits.

Selection studies focus attention on the personnel

requirements of an organization. Studies of this sort

may be instituted when the number of available applicants

is larger than the number of positions to be filled. Tests,
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questionnairesp and inventories are employed. on the basis of

their ability to discriminate among those with the greatest

probability of success in the position. For example, during

World War II the Army Air Forces instituted a program to select

pilots, navigators, and bombardiers from am= the may appli-

cants for training. The result was the development of a battery

of tests and questionnaires that indicated the probability of

success of each applicant. This program was highly successful

in that a small number of men were accepted for training, but a

high proportion of those accepted gradluated.. Formerly, a large

number of men were accepted for trainingj, but only a small per-

centage graduated. The. savings to the government in traming

costs mounted into millions of dollars, not to mention the cru-

cial factors of time and facilities in a military operation.

Selection studies, then, serve the needs of an organization.

They do not give us information on the individualts develop nent

other than that available for the benefit of the organization.

Information needed by an organization for predicting probable

success in a position is usually much narrower than that needed

to understand personal growth and developnent.

The purposes for which information is used in developmental

and selection studies are prediction and diagnosis. Prediction is

based on statistical data which show the probability of certain

outcomes which correspond to given test scores or questionnaire

responses. For example, it is koovn that the probability of

attending college is hig %hen the student's ability is high, or

When his father is a professional mn. Te student wy be appised

of his chances for entering college on the basis of U kuwa

probabilities. In a selection situationy applicants are accepted

or rejected on the basis of known probabilities of success.
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Diagnosis involves inLividual study looking toward corrective

action. In practical situations this mt often be done wn

information on probability of success is difficult to predict.

In so far as possible, the skilled, di stician uses infom.-

tion on probabilities when it is available. Howeverp too

often sufficient information is lacking and the diagnostician

must rely on his experience, insight, and intuition for making

predictions6

W~hat is NOW MnoWn?

Present knowledge can best be evaluated by considering

the significance of background , experiences, and plans for

educational and occupational goals sepamately. Special

mention will be made of the many research studies conducted

by the military services for the purpose of selecting and

classifying personnel for special training schools and duty

assignments.

Before proceeding further, the reader should be

cautioned that data now available have been gathered from

many research studies conducted for a variety of purposes.

Some of these studies have been conducted on a small scale

to explore new research areas. Others have been conducted

on a larger scale but for limi:'ed purposes. Project Talent

aims to explore and integrate the significant behaviors

uncovered by previous research, and to investigate their

importance for development in an education or an occupation.

Studies now available can provide a framework upon which to

build for underatanding the significance of background and

experience for educational and occupational goals. How-

ever, more definitive answers to the complex set of be-

haviors involved in entering college, choosing a major.,
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achieving acceptable grades, graduating from college,

entering an occupation, and progressing in the occupation
or others broadly based

cannot be answered until results from this study/become

available.

Education and Occupations

It is common knowledge that the amount of education

one has relates closely to the occupation entered. This

reflects both occupational requirements for college train-

ing and a series of choices and decisions oriented toward

realizing an occupational goal. For example, if a young

man chooses medicine as a career, the medical profession

specifies that he must fulfill certain requirements, the

culmination of which is graduation from a recognized

medical school and completion of internship training. The

student at the same time recognizes that in order to achieve

this end he must graduate from high school, college, and

medical school. It is the joint operation of requirements

set down by some segment of society (in this example,' the

medical profession) and the choices and decisions of indi-

viduals who are cognizant of these requirements, that

structure the close relationship of education and an

occupation.

We have perhaps overstated the case in presenting an

occupation with clear-cut requirements. In many business

Ol managerial occupations and in the arts, formal college

training is not so clearly related. Nonetheless, the

eneralization appears to be true. that the laomt of edu-

cation one has delimits the occupation one can enter.

Studies have been conducted wjhich describe this situ-

ation more exactly. One study (Havemann and West, 1952)
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compared the occupations entered by college graduates with

the occupations of

/those who had not graduated from college. For men, 50% of

the graduates but only 3% of the non-graduates were in

professional occupations; 34% or the graduates and ony 13f

of the non-graduates were proprietors, managers, or exec-

utives; 10% of the graduates and 12% of the non-graduates

were in clerical or sales fields; 5% of the graduates and

58% of the non-graduates were in skilled, semi-skilled, and

unskilled work; and only 1% of the graduates but 14% of the

non-graduates were farmers or farm workers. This study

provides a good illustration of the relationship of edu-

cation to an occupation. But this does not mean, of course,

that the only road to success is a colleAe education. For

many persons this will be true but for others it will not.

The young man with good potential as a skilled craftsman

but poor potential as a college freshman, would be ill-

advised to attend college simply because college graduates

more often than non-graduates enter the professions or

beaome executives. Other important characteristics (that

will be discussed shortly) that are also typical of college.

graduates are: above average academic ability and achieve-

ment; interest and aspiration for an occupation for which

a college degree is necessary; parents who want their

children to have a college degree; and willingness on the

part of the parents to provide financial support. With

these reservations in Judging the appropriateness of college

for an individual youth, it is quite clear that education

acquired and occupation entered are intimately related.

Significance for Education

We seek to answer questions regarding the backgrounds,
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experiences, and plans which characterize those of our -boys

and girls who quit high school--who go on to college, --who

do well academically in high-school or college, -- or who

continue on to grsAuate or professional training. Identifi-

cation of these students must be ide in order to be able

to provide them with proper guidance.

Still a problem in our nation is the large number of

our youth who do not complete high school. Most states

have a compulsory attendance law, requiring attendance un-

til the 16th birthday. And it is at this point that an

.alarming number of boys andgirls choose to forego receiving

a high school diploma. A number of research workers have

been concerned with this problem and have investigated the

background and experiences characteristic of boys and girls

who have voluntarily dropped out of high school. One study

(Dresher, 1954) conducted in Michigan found that youths who

dropped out of high school could be described as follows:

- they had failed subjects in elementary school; they. were

frequently absent from class; they had low scholastic apti-

tude; and they were often disciplinary problems. Usually

they were not employed outside of school, did not participate

in extra-curricular activities, and generally had no feeling

of identification with the school.

Characteristics uncovered by another study (Taylor,t 1955) agree essentially with those above but add the

following: school drop-outs are usully older than their

clasmates, have less ability., are less well prepared acs-

emially, and come from a lover socio-eonomic background.

Having completed high school, many of our youth go on

to college. The proportion in attendance appears to be

I
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increasing continually, current estimtes being in the

neighborhood of 35-40%. Our next question, then, is what

characteristics distinguish the youths who enter college

from those who do not. Several survey studies (Berdie,

S1951.; NEM, 1957;. Little, 1958; Stouffer, 1959) suggest the

following: High school students who g on to college are

above average in both ability and scholastic achievement.

Economically, their families are not necessarily well-to-

do, but are less often in the lowest economic bracket.

Family subsistence comes before a higher education. Back-

ground and values reflected in the father's, occupation

play a part. _ erdie (1954) notes that 90% of the-students

with high ability whose fathers were in top-level occupa-

tiona planned to attend college. In another group with

the same level of ability, but whose fathers were factory

laborers, only 55% planned to attend college. Berdie notes

further that the differences favored the children of the

fathers with higher-level occupations even more when plans

were related to actual attendance at college. Some of the

underlying values associated with the father's occupation

are his own education. the parents' views on the importance

of. a college education, :Sld their willingness (as well as

ability) to provide financial support for their children.

.More directly for the student, his own values play a part.

Does he see college as a step toward success? Is he very

interested in college? For what reasons? Social con-

siderations play a part. Are his friais going to college?

Is college social life a vajor reason for going to oolleo*?

Proximity to a college plays a role. Boys and girls

who live within conuting distance of a college attend in
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larger numbers than do those living beyond conmuting dis-

tance. This affects youth living in rural aread and in

regions in the West with low population density.

In suiary, whether or not a student enters college is

determined by a large number of variables, among which the

most important appear to be his ability, his scholastic

achievement, and his father's occupation and education.

Entering college does not, of course, guarantee

graduation. Witness the large number of drop-outs during

the freshman year. Most state universities are required by

law to admit resident graduates of high schools in the

state. As a result, .a large number (as many as 30%) of

students find the work too difficult, re-examine their

goals, and drop out within the first year.. Others are

dropped for academic failure. Approximate figures (Wolfle,

1954) indicate that roughly 54% of those who enter college

continue on to receive the degree. About one-third to one-

half of those who do not graduate leave during the freshman

year, the remainder being spread over the next three years.

While at college, the question of scholarship is

important to both the individual and the university.

Private colleges and universities often select their

students on the basis of academic performance in high school

and objective tests of academic achievemeit. State univer-
'have frequently been

sities/innmi prevented by law from selecting kmong

applicants within the state, but have used tests and high

school academic standing to select among out-of-state appli-

cants. Both variables are quite often used for advising

students on their choice of a major course of study.

Whether for selection or for individual guidance, tests of



M I-70
acadbut achievement and records of academic performance in

hiE1i school are among the major indicators of academic

potential in college. Again, however, other characteristics

come into play. The most consistent among these other

variables appears to be a set of motivational character-

istics reflected in the student's habits and attitudes to-
war d studying. Habits and attitudes. toward studying are

reflected in questions such as the following taken from the

SIB:

"65. I do a little more than the course requires."

"66. I make sure I understand what I am to do
before I start an assignment."

Some recent research

O -.... ..... appears to show that these qualities

of study methods, effort, and attitudes contribute infor-

mation on probable achievement in college beyond that pro-

vided by tests of academic achievement (Brown and Holtzman,

1955, -1956; Ward, 1959). This infor-

mation should be considered with reservation since the

number of studies which have investigated the importance of

study habits is still small and results are inconclusive.

A host of. additional background and experience char-

acteristics have been investigated in order to understand

what, other than ability and past achievement, contributes

to good scholarship in college. Surprisingly, once in

college the education and occupation of the parents make

little difference in how well the student does in his

courses. Other characteristics that have been investigated

in limited settings are: participation in high school

I
L



activities; participation in out-of-school organizations;

offices held in orgkalzations; size of the comunity in which

they reside; order of birth among their siblings; being an

only child; etc. Results are as yet too inconclusive to af-

ford any generalizations concerning this material. Probably

of such greater importance than any of these background and

experience characteristics will be the demands and competition

afforded by the university the student attends and the program

of study which he pursues. -Different universities, and even

specific schools within universities, have varying standards

for schOlastic achievement. Colleges with reputations for

high standards tend to draw more applications from academically

qualified students, on the average. Engineering ,and science

programs are usually more demanding than many other programs

in the same university. .Complete understanding of why stu-

dents of equal ability achieve different quality grades will

certainly have to be interpreted in the light of the university

he is attending and his program of study. Each may exact dif-

ferent motivational demands and draw students of varying back-

grounds and experiences.

For the majority of college students, receiving the

Bachelor's degree is the final step in their formal edu-

cation. Others choose to continue for a post-graduate or

professional degree. Who are these people? What are they

like? What are their aims and goals in seeking advanced

training? From what kinds of backgrounds do they come?

These are some of the questions that ist be investigated

if we are to learn how to guide toward advanced college

training those of our youth who are interested and able to

master the work. Unfortunately, at this time questions are
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more plentiful than answers.

As with college training generally, the number of

students who go on to grasate or professional training is

increasing rapidly over the years. For example, the number

of Doctor's degrees conferred in 1911-15 was about 2,500;

in 1931-35 about 13,500; and in 1946-50 about 21,000 (Wolfle,

1954, Pp. 300-301). These figures give some indication of

the supply and demand for advanced Specialized training at

the college level. The figures do not, of course, indicate

how many students enter advanced training and terminate

their education with a Master's degree. Nor do they indi-

cate how many enroll and subsequently drop out without

receiving the degree. We need information that will help

a student appraise his probable success or failure in

graduate or professional school before he enbolls. Those

students with little chance of success could be so advised,

while those who appear to have the necessary qualifications

could be encouraged to attend.

What has research uncovered so far? Ability level

makes a difference, but not as much as might be expected

(Wolfle, 1943, pp. 319-322). Grade achievement while in

college makes a greater difference (Gropper, 1959; Havemann

and West, 1952), as does the student's purpose in seeking

advanced training. The purpose is usually to gain greater

specialization in a chosen vocation. One study (Gropper,

1959) found background differences between graduate school

students and candidates for professional degrees. Those

attending professional schools tend to make their decisions

for advanced training at an earlier time than do those in

graduate school. They appear to be more strongly influenced



VM-T3

by parents and other relatives, and more often have fathers

who have professional degrees. They tend to receive financial

support from their parents rather than from other sources.

Graduate students tend to make their decisions to attend

graduate school at a later time, are not often influenced by

parents or other relatives, and usually obtain financial

support through assistantships and fellowships. 'They often

have fathers who have also had graduate work. About 28%

of both groups entered graduate study after being away from

college for several years.

This appears to be as much as we know about the back-

grounds of our graduate and professional students. What we

need is information on the habits of study, reading, and

value for education in early life as well as durIng college.

From common observation we would expect graduate and pro-

fessional students to display greater active interest in

scholarship and erudition for their own sake. We would

expect their backgrounds to encourage and value an education.

These characteristics have not yet been fully explored.

Significance for an Occupation

Having completed one's education, attention focuses on

occupational endeavors. What occupation shall I choose?

Where shall I apply for a position? Where am I likely to

achieve some measure of success and satisfaction? What am

I qualified to do with zy capabilities and education? For

some, the answer is quite clear. They have obtained college

or vocational training that qualified them for a specific

occupation. Others, with less specialized education and

training must still choose from a number of possible

positions. What occupations do our young people enter?
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How successful will they be in their occupational pursuits?

What backgrounds and experiences lead to entry or success in

one or another occupation? These are the questions that

must be answered in order to be able to guide our youth to-

ward appropriate occupational goals.

What we mean by "entry" and "success" in an occupation

will help to clarify the material that is to follow. Entry

means simply that the individual has applied and has been

accepted for a position in some occupation. He may have

entered the occupation as a result of careful planning and

by conscious choice; or he may have entered the occupation

simply because of immediately available opportunities,

having been encouraged to apply for the position by a friend

or relative, or simply to support himself. Of course

people enter and leave a number of positions during the

course of their careers; however, there seem to be rela-

tively few who move from one major occupational group to

another (i.e., from professional to managerial or sales,

etc.) very frequently. %his criterion of entry or occupa-

tional group membership, as it has been called, provides a

good picture of the kinds of people who are in different

occupations for a specified time period.

Success is a bit more difficult to define but can be

attacked sensibly if we specify what we mean by success in

an occupation. Success may be defined objectively and sub-

jectively. .One way of defining success objectively is in

terms of the occupation itself. Thus, physicians, scientists.,

writers, and most professional persons my be regarded as

being at least moderately successful by virtue of the fact

that they occupy a position high on the occupational ladder



VIII-T5

in a competitive situation. This is also true for many

highly skilled occupations. Obviously, this is the same

* thing that we referred to as entry or occupational group

membership.

A second way of defining success is in terms of in-

come. Presumably, a man's worth in an occupation is re-

flected by the amount he earns. Certainly, many other

factors play a part in earnings; however, success should

be at least in part reflected in earnings. Current evi-

dence seems to show that this is true in sow occupations

but not necessarily in others.

Other ways of defining success are specific to some

occupations. These include the attainment of supervisory

*responsibility, piece-work production, articles and books

written, or receipt of aVards or recognition for achieve-

ment.

Subjective definitions include how successful a man

feels he has been compared to his fellow-workers, and how,

successful he has been compared to his own standards and

aspirations. The former is a "group-oriented" standard

while the latter is a personal standard. Some work has

been done using the "group-oriented" standard or self-

rating, but to this writer's knowledge, no work has been

done which relates ability and background characteristics

to the personal standard. That the two are different ap-

pears to be quite clear. That is, a person may feel thati
he has done well compared to his fellows, but my not feel

satisfied that he has achieved his full potential.

-The well-known merit-rating is a common way of defining

success, particularly for those positions for which no
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concrete form of production or output is available. In

this case the supervisor or superior evaluates the individual

on the quality of his work. Ideally, if the evaluation is

to be a fair one, the supervisor should have had equal oppor-

tunity to observe all of those under him; he should approach

his task analytically and objectively; and he should focus

his attention on those aspects of the work that are critical.

Generally, there appear, to be three contexts in which

studies of occupations have been made. The Bureau of the

S... Census provides information each decade on the number of

persons employed in various occupations. Although useful

for their purpose, this material does not very often relate

occupations to background characteristics of individuals.

Those background characteristics that have been related are

sex, age, and education. The only "success" characteristic

that has been related to occupation is annual income. It

should be quite clear from one's own observation that these

characteristics are highly interrelated.

A second group of studies are those conducted by indi-

vidual companies, organizations., or industries for the

purpose of selecting the most promising employment appli-

cants. In this type of study, personal characteristics are

related to specific aspects of the work indicative of

"success". This might include any or several of the

success characteristics mentioned earlier, including

supervisor's ratings, production records, or amount of

time with the company.

A third group might best be called "career-pattern"

studies. This type emphasizes the individual's progress in

an occupation. He may change positions or occupations, ay
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be promoted, handle greater responsibilities, etc. What-

ever his role or course of action, the emphasis is on in-

-dividual choice, action, and progress. Another way of

viewing this type of study is from the point of view of

human development. The individual's progress is followed

through education, an occupation, and retirement, docu-

menting the pattern of his life history as it progresses.

The Bureau of the Census publishes figures on the re-

lationship of occupations to age, sex, education, and in-

come. In general, these data show that as people grow

older they progress to higher positions and their earnings

increase. Those of us with more education, on the average,

occupy higher positions and receive more income than those

with less education. Focusing our attention on sex alone,

we find that women obtain less education than men, are

concentrated in different occupations (teaching, nursing,

secretarial and clerical work, etc.) from men, and receive

less income, on the average. Of course, many women become

housewives and are not included in the labor market. The

fact that they may be well-trained stenographers, nurses,

teachers, or even scientists is not shown in this infor-

mation.

The Census information is useful to a limited extent

for understanding occupational growth, but it leaves many

questions unanswered. For exaplie, how are people guided

into different occupations What relationship exists be-

tween the father's occupation and the occupation entered

by the son or daughter? Or do American parents stress

bettering one's position to such an extent that the child'sI occupation is higher on the occupational ladder than was
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related to the occupation and economic bracket of the

children? Parents in higher income brackets are likely to

be in a better-position to educate their children, provide

them with a financial base that sometimes extends into the

married years, provide aid for business ventures, introduce

them to friends who may provide help in obtaining a desir-

able position, etc. Furthermore, the children usually

inherit the parental estate, thus bettering their own

financial position. Many questions of this type will have

to be answered before a comprehensive picture can be ob-

tained of the variables that enter into choice of. an

occupation and resultant income bracket.

Havemann and West (1952) limited their study to col-

lege graduates. They too found that age and sex make a

difference in occupation and income, but they went on to

other findings. They found that married men earn more

money than do single men, and after age 30 married men

with two or more children earn more than do those with no

children or with one child. There may be several reasons

for these findings. The first that might occur to most of

us is that married men, particularly those with several

children, have a greater incentive to work hard to provide

a living for their families. A different answer might lie

in the personality and oVer characteristics of men who

marry and those who do not. Perhaps both marriage and

financial success may reflect the sociability, drive, and

ambition of the person. This we will learn later when we

use the married-not married criterion for "validation"

type studies. Still another possibility lies in pay and
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promotion considerations carried out by employers. Married

men with children may be given greater consideration for

advancement than those with no children and single men.

Another approach was taken by Thorndike and Hagen (1959).

They followed up about 10,000 men who had taken the Army

Air Corps selection tests (for pilot, navigator, and bombar-

dier training) during World War II. The tests included

measures of aptitude and ability specifically designed for

the purpose of selecting Aviation Cadets, but also included

a large number of background questions including (1) family

and personal background; (2) major subject in college, if

they attended; (3) success with different school subjects;

(4) participation and skill in sports; (5) other activities;

(6) hobbies; (7) work experiences; and (8) reasons for

seeking Aviation Cadet training. Comparisons were made

between groups of men who had entered a given occupation

with the entire group that had been tested. Comparisons

of this sort reveal the extent to which accountants, for

example, differ in background from men in all other occu-

pations. In all, over 100 questions were used to portray

differences among the men in the occupations studied,

making the detailed results difficult to report. Suffice

it to say that almost all of the differences made sense.

As we would expect, college attendance and college major

accounted for the largest number of differences among the

occupational groups. This is simply a reflection of edu-

cational requirements for most occupations. Beyond these

results, the differences are more revealing. In most

cases the background characteristics appeared to be quite

relevant for the occupation entered. Some examples will
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clarify the point. Skilled tradesmen showed a history of re-

latively poor academic schol wo:rk, but took shop and mechani-

cal drawing courses while In zc.ool. Hobbies and free-time

activities were often mechanical in nature. Previous work ex-

perience before entering the Air Force was in skilled trades.

Men in professional occupations usually did well in school,

particularly in intellectual courses. Hobbies and activities

were not often of a mechanical nature.

These authors tried relating test scores and background

characteristics to income for the men in each occupation, but

without success. The only differences in income that were

found could be accounted for by differences in the occupations

themselves. This means that average income differed between

accountants, engineers, and teachers, but that the tests and

background characteristics did not distinguish among those ac-

countants with higher or lower income than the average.

Studies by individual companies and organizations usually

have, the purpose of selecting from among a number of job appli-

cants. Tests and personal background information often indi-

cate the most promising among a large number of candidates. In

this setting, much of the background information obtained is

requested on the application form. Responses to questions are

scored or weighted, giving the often used title, "Weighted

Application Blank".

The first use of weighted and keyed application blanks

was by the Life Insurance Agency Management Association. Kelly

(1 942 ) developed a Biographical Inventory for the Committee on

Aviation Psychology of the National Research Council using funds

supplied by the Civil Aeronautics Administration. This inventory

is the basis for special fo:ins developed by the

:4
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Armed Services for selection and assignment of men to

specialty schools and duty assignments. Studies conducted

by the Armed Services will be discussed in the next section.

Although concerned with reltive degrees of success

among a group of Job applicants, this type of work places

less emphasis on the individual and more on satisfying the

requirements of the organization. Fortunately, the needs

of the individual and the requirements of the company are

not often in conflict. However, the point to keep in mind

is that the weighting of the application blank for back-

ground information is based on the company. ':s past experience

on criteria such as production, sales, supervisory ratings,

length of service, etc. These are all what might be termed

"organization specific" criteria in that they may be appro-

priate to one company but not necessarily to another.

The information obtained usually parallels the

material outlined for the Thorndike and Hagen (1959) study.

In many cases, greater emphasis is placed on previous work

history and previous salary, and additional questions are

asked on such topics as proximity to the company, whether

any friends or relatives work for the company, and the

reasons for applying to this company. Moderate success

has been achieved for applicant selection.

Career pattern studies focus attention on the indi-

vidual's choices as he progresses through his education

and occupation. hphasis is upon individual choice and

decision, whether rational or irrational, whether well-

or ill-conceived. These studies attempt to account for

the variables involved in choice of an occupation. Questions

such as the following are posed: When do children tend to
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choose an occupation realistically? Do children tend to

choose their father's occupation? What influences decisions

to enter an occupation--or to leave the occupation once

having entered? Several examples will illustrate the type

of results that have been obtained.

Vocational interests and choices by high school stu-

dents below the llth grade have been found to be unrealistic

(Green, 1952, Ch..20). Earliest choices quite often include

a preponderance of "adventurous" occupations such as air-

plane pilot, explorer, foreign correspondent, etc. In

high school, choices include more "prestige" occupations--

unfortunately, more choices than available positions. By

and large, present results indicate that choices are modi-

fied as the individual gains more experience and knowledge

about the occupation. From the point of view of guidance

and education, the problem is to minimize the number of

poor choices that are made so that students do not waste

time getting an education or working in -an occupation or an

area ill-suited to their capabilities.

Do children tend to choose their father's occupation?

To some degree. But several tendencies have been noted

(Jensen and Kirchner, 1955). First, exactly the same occu-

pation is frequently chosen (or entered) when the father is

a professional, proprietor, manager, clerical worker,

craftsman, or operative. Others enter jobs that are at a

higher level than that of their father, particularly the

sone of service workers become operatives, and sons of

unskilled fathers enter operative and crafts work. Need-

less to say, this information indicates that parents often

influence their children's choice of an occupation. However,
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it should be apparent, too, that the school, friends, and

the labor market situation all play a role in the occupation

entered.

Significance for the Military Services

Although the uses of background information by the

military services might be subsumed under occupational

significance, the extensive developmental work by the

military groups deserves special mention. The purpose for

which background information has been used in the military

is to identify those individuals who would be best qualified

for specialty training schools and for various duty assign-

ments.

Historically, this developmental work was extremely

important in exploring the utility of background information

for selection and classification for occupational duties.

During World War II, the Army Air Corps experimented with

many kinds of information including personality question-

naires, interest blanks, and background information. In

almost every case, the background information proved to be

a valid predictor of success in pre-flight school; the

personality and interest measures did not.

The types of information used were described on page_

and included general family background, work experiences,

hobbies, activities, organizations, etc. The fina product

of their efforts was to produce scales for the pilot and

navitator positions. Men scoring high on the pilot scale,

for example, were likely to succeed in pilot training.

Since World War II, scales have been developed by

each of the military services for technical, clerical, and

administrative positions.I
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Prolect Talent's Student Information Blank

The Student Information Blank (SIB) contains questions

on personal experiences, family and home background, and

plans for the future. The questions are largely objective

and verifiable facts or events rather than subjective re-

ports of personal feelings. Students answered 394 ques.

tions about themselves on pre-coded answer sheets. The

pre-coded answer sheet was used because it facilitates

analysis on electronic data processing equilpent. (A

pre-coded answer sheet presents all possible responses to

the individual, requiring only that he mark the choice

most appropriate to his own particular situation. He is

not required to write his answer.) The number of possible

responses to a question ranged from 2 to 36; the majority

of the questions had 6 responses.

Several examples of questions in the SIB are as

follows:

A question on personal experience

"13. How many times in the last 3 years have you
been captain of an athletic team?

A. None
B. Once
C. Twice
D. Three times
E. Four times
F. Five or more times"

A question on the family

"176. How many books are in your home?

A. None, or very few (0-10)
B. A few books (11-25)
C. One bookcase full (27-100)
D. Two bookcases full (101-250)
1. Three or four bookcases full (251-500)
F. A room full--a library (501 or more)"
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A question on plans

"304. What is the greatest amount of education you
expect to have during your life?

A. J don't expect to finish high school.
B. I expect to graduate from high school.
C. I expect to obtain vocational, business

school, or junior college training.
D. I expect to obtain some (less than 4 years)

regular college training.
E4 I expect to graduate from a regular four-year

college.
F. I expect to study for advanced college degrees."

What follows is a detailed description of the questions

that were included in the SIB and the reasons for asking

these questions. Because the questions are of a personal

nature, every step has been taken to assure anonymity.

Under no circumstances will the name of any student be

disclosed. The sole purpose in asking these questions is

to study the patterns of experience and background that

contribute to avocational and vocational growth. The

questions are grouped under personal experiences, family

and the home, and plans for the future.

A. Personal experiences

1. Organizations. Questions were asked on the number

and kinds of organizations in which youths have participated

the extent of their activity in the organizations, and the

number of offices held., Organizational membership is one

form of social participation and holding an office indi-

cates some degree of leadership experience. This experience

has been found to be related to entry and success in the

tmilitary. In high school, it is indicative that the student

will not be likely to drop out.

I ~ 2. Hobbies and recreational activities. Questions

were asked on the number and variety of activities in
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which they have participated regularly, including woodworking,

collecting rocks or coins, hunting or fishing, etc. These

are voluntary activities indicative of an individual's

interests, and have been found to be predictive of entry

into a field of study and into an occupational field.

3. Work experiences. Questions included the types of

work they have done, the amount of .ime they have worked

during the school year, summer Jobs they have held, and

chores they do at home. These experiences are expected to

relate to a student's vocational growth and maturity, and

his choice of an occupation.

4. Sources of personal income. Questions were asked

on the percent of the student's spending money he received

from his family and from a job. The questions may indicate

personal initiative and independence.

5. Dating and social activities. Questions included

how old they were on their first date, when they learned to

dance, and how often they go out in the evening. These ques-

tions assess social experiences important in the life of

every adolescent. Social development has also been found to

be related to vocational choice.

6. Reading. Questions were asked about the number of

books they read, and the types of reading they do (for ex-

ample, adventure, science fiction, classics, biography, etc,).

Amount and type of material read is often indicative of in.-

terests that relate to educational and vocational choices.

7. Studyin. Questions included the number of hours

per week they spend studying and a number of questions on

their approach to studying. The latter included attentive-

ness reading and concentration habits, effort, orderly habits,
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etc. Questions of this type have been helpful in identify-

ing students whose habits of study are either poor or out-

standing. Research has shown that study habits are pre-

-dictive of scholastic achievement even when ability has

been equated.

8. Ochooling. Questions were asked on the curriculum

in which they were enrolled, the number of courses taken

in various areas (science, mathematics, English, foreign

languages, etc.), quality grades in these courses, transfer

from school to school, and amount of time missed from

school. These questions assess preparation and scholastic

achievement, and relate to entry into college and scholastic

achievement in college.

9. Guidance and counseling experiences. Questions

were aimed at determining what persons (dounselors, parents,

teachers, etc.) students approach for guidance and what

problems they discuss. An indication may be obtained of

the extent to which school guidance facilities are being

used. Students were asked to indicate the number of times

they have discussed their school work, educational and

vocational plans, and personal problems with counselors,

teachers, principal, parents, siblings, and friends.

10. Awards. Questions were directed at awards won in

academic, artistic, athletic, and organizational endeavors.

It is expected that awards will have some significance for

the students' educational and vocational development.

11. Driving. Questions were directed at determining

whether or not they drive a car, how old they were when they

learned, whether they learned at school, and how often they

have use of a car. This is a much-discussed topic for teen-
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agers. Using the family (or one's own) car may be for

dating, work, or a mechanical repair hobby. Therefore,

the significance of driving should be evaluated in con-

junction with these other activities..

12. Health. A large number of questions were asked

about the students' health. The purpose of most of these

questions was to identify students whose health might limit

their educational and vocational opportunities. Other

questions were asked to obtain a general statement of

health status.

B. The Family and the Home

1. Family composition. This group of questions

documents the family structure: mother, father, siblings,

grandparents, .and other relatives. Also included were

questions on the parents' ages, and whether the student

is a twin or triplet. These questions were included largely

to introduce other questions on the parents' occupations

and education, and the education of the student's brothers

and sisters.

2. Parents' occupations. Questions were included on

the parents' occupations posed in terms of broad categories

such as skilled, managerial, professional, farm, etc. This

occupational classification is a modification of that used

by the U.S. Bureau of the Census. Other questions asked

about the parents' employers, number of jobs their father

holds, level of responsibility, and questions on their

mother's work. The purpose of these questions is to de-

termine the socio-economic status of the family. Parental

occupation has been found to relate to the children's

achievement of their educational and vocational goals.



VIII-89

3. Parents' education. The amount and type of the

parents' education relates to the amount and type of edu-

cation the student is likely to seek.

4. Economic situation. The purpose of these questions
b

was to establish a rough index of the ability of the family

to support the student while in college. This will help to

determine the need for scholarships. The questions included

an estimate of the total family income (in broad categories)

and the major source of income (Wages, professional fees,

etc.).

5. Description of the home. The purpose of these

questions was to obtain supplementary so cio-economic indi-

cators. Questions were directed at whether they are apart-

ment or home dWellers, the amount of rent paid or the value

of the .home; number of people in the home; and the number

and type of articles, appliances, tools, and furnishings.

6. Family mobility. The purpose of these questions

was to determine the significance for our youth of family

migration--intra-regional, city-to-suburbs, house-to-house;,

included were questions on the number of years they have

lived in their community, number of house-to-house moves,

city-to-suburb moves, region of the country in which they

formerly lived, etc.

7. Foreign languages spoken by parents. These ques-

tions were asked to determine the influence of parents who

speak a foreign language fluently on the student's achieve-

ment in foreign languages. The present international situ-

ation has emphasized the need for more persons with special-

ties in foreign languages. These questions should help to

identify students with good potential for learning foreign
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8. Books and magazines in the home. These questionsS wexe indicative of the interest of the family in reading and

the opportunity afforded the student to gain an interest in

reading. Questions were directed at the number of books in

the home and the number and types of magazines (news maga-

zines, movie magazines, parents' magazines, etc.).

9. Automobiles owned. The number of automobiles

owned by anyone in the home provides some indication of

opportunity for the student to learn to drive and learn to

repair a,'.car. It also gives some indication of economic

status even though unrelated to occupation, educatin, and

income.

C. Plans for the Future

1. Educational plans. Questions were included on

plans to quit high school; to attend college (full time or

part time; junior college vs. four-year college), to attend

a trade, vocational, or business school after high school

graduation, and the total amount of education (high school,

college, or graduate or professional) our youth expect to:

obtain. They were also provided an opportunity to express

their reasons for or against going to college.

2. Specific college plans. This group of questions

was asked only of llth and 12th grade students. For those

who expected to attend college, questions were asked on

their choice of a college major, the type of colleg6 they

expected to attend, the number of colleges to which they
/

had applied, distance to college, plans to obtain a loan,

the source of other financial support for college, etc.

These questions were included to survey the present state
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of specific college needs and the need for financial

support.

3. Plans for marriage and children.. The age at which

the student plans to marry often relates to his plans for

college. Those planning an early marriage usually have not

planned to attend college. In recent years there appears

to be some reversal in this trend.

4. Economic aspirations. This group of questions is

directed at the student's concern for economic gain. Ques-

tions included aspirations for income, insurance, savings,

Securities, and real estate. It is expected that these

questions may relate to economic gain in the future.

5. Plans for fulfilling military service requirements.

Military service constitutes an obligation for most boys

qthat interrupts long-range educational and vocational goals.

For others, the military is a potential career. Questions

included plans for entering the military, choice of service

branch, and plans for a military career. This will permit

estimation of what part of the national talent pool each

service might expect to be available to it under various

circumstances.

6. Occupational choices, decisions, and values.

Questions included the specific occupation chosen; the

occupation preferred; the grade in which the occupation

was chosen; the number of different occupations considered;

and the considerations, such as income, security, interest

in the work, etc., that are important to them. These ques-

tions have proved useful for predicting the occupation

entered, for evaluating maturity of choice, and for pro-

jviding guidance to students on their vocational choices.

I
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What Will Be Done With This Information?

It should be apparent to the reader that this infor-

mation will serve a wide variety of purposes. First, in-

formation on experiences, background, and plans will be

cross-tabulated with test scores on aptitudes and achieve-

ments. When analyzed, this information will be valuable

for evaluating the nation's resources of talented youth.

Our youth will also be asked to complete question-

naires one, five, ten, and twenty years after graduation.

In this way it will be possible to follow individual growth

patterns, particularly those of educational and vocational

significance. For example, it will be possible to study

the patterns of experiences, backgrounds, plans, interests,

abilities, and achievements that contribute to becoming a

physician, scientist, mechanic, nurse, stenographer, and

so forth. It is to-*the better identification and develop-

ment of the talents of our youth that we address our efforts.
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APPENDIX,, Ba

SAI Scales

Each of the scales in the tryout version is described

and briefly discussed below.

1. Leadership

This trait concerns activities such as taking chargme,

giving orders and actively seeking responsibilities. It

is commonly identified as part of the broad factor of

dominance.

.Sample Item:

I like to make decisions.

The tendency to seek responsibility and to seek to "take

charge" is considered desirable by many people, and is a

major factor in vocational and educational choices.

2. Vigor

This trait concerns the activity level of a person,

primarily on the physical side. It is related to the some-

what more broad factor of General Drive which would include

high levels of both physical and mental activity. It is

fairly stable and easily observable in the high school

student.

Sample Item:

I play games for hours without getting tired.

Measurement of this factor will make it possible to

study the extent to which persons with ability and interests

t aare successful in proportion to their drive level. It will

aid in defining creativity with respect to amount of pure

activity involved. It will make possible the correlation

of vigor with other aspects of ability such as productivity,

scholastic aptitude, achievement in various subject matter

areas, overall adjustment and ingenuity.
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3. Productivity;

This trait concerns the ability to get things done,

particularly in good time. The emphasis is on quantity.

No assumptions are made as to the quality of the products

other than that they are acceptable, i.e.., meet the re-

quired minimum standards. Essential characteristics

seem to include clear understanding of task goals; strong

need for achievement, oriented toward accomplishments and

completed products; interests stable enough to allow the

completion of products; and habitually good concentration

and efficient utilization of time and effort. This trait

is closely related to persistence, vigor, and responsibility.

Sample Item:

I work fast and get allot done.

In measuring the extent to which the person tends to

produce and to produce efficiently in good time, we are

getting a measure of one of the aspects of human ability

that society values most. These measurements form a good

criterion against which to relate other kinds of personality

and training and background variable. Especially interesting

are relationships with bibliographic information and with

school educational practices.

4. Tidiness

This involves a tendency to want to keep things neat

and orderly. It is probably related to a more general factor

of compulsiveness, but as a trait can be clearly defined and

easily observed at the high school level.

Sample Item:

I do my, homework as neatly as possible.
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Tidiness is probably of lesser consequence to theI . study per se; however, to the extent that tidiness relates

to rigidity or lack of adaptability on the one hand or toI' executive administrative or organizing ability on the other;
it can be of considerable importance to prediction of voca-

tiona. careerp types of educational training anzd later

successes..

5, Sociability

This refers.-to, a tendency to like :and need -to be- with

people tIj e. to gregariousness. -It is related to the commonlyI found broad factor of sociability.. This io a highly imortant

and observable aspect of behavior at the high school level,

amle Item:

I take a big part In soct al -actite

The importance of sociabi~lity to may. of the factors belng

studied in the project is obvious. Few If any people really

work alone and the abiltty. and extent to which people relate

to other people is a prominent and determitng factor in the

type and kind and success of their later vocationalw en .ui-

cational efforts. Certainly one of the objectiveo-of gui4ace

and counseling has often been to assist the student in getting

along with people in more adequate fashion.

6. Self -onfidence

This includes a, basic ep-oacurity apnifested in con-

fidence in one's personal worthad social acceptability.

It implies villinpes to proceed on psne's ow and. a oertaia

Independence of tbought aw4 action.. Pactorially,, it is, re-

lated to the Qowoly f0=4 ftotor, Self -s14teiewey the1*

it correlates moderately well with mturew pernonality as well,

It appears important and ratable at the high school level..
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Sample Item:

I'm equal to an occasion.

By and large, sLf-confidence is -a higly desired trait.

Again, measures of sei~f-confidence can be related to nm of

the objectives of .the tudy, such as the effects of gadet ce

and counseling, relationship to bibliographic informtion

creativity,. productivity, ingenuity, achievewent and the

prediction of vocation and education success.

7. Cheerfulness

hie hM -concerns the tendency to "make the best of

things," be lighthearted,9 look on the bright sid., and amoid

a pessimistic view. It does not relate alosely to my of the

six broad factors specified earlier, yet is comonly nentioned

in the literature as a well-defined, fairl.y stable tratt.

It is one easly observed, at the high sohool level, wand po.

bably, of oonsiderable inportar-io to fituWe behavior,

w em gooL-naburedz ot of the tin,

This trait, a generally desirable one, probably has its

Most iMpo tt eaon p to the t UIt% With MepeO to the

ohoses, plan and des itons ade by high sheol etMent s,

These quite probably ane highly influsend by pumea Mi.

look on life# that is optimlsm, hopefulnel, eagersPte sheer.

fles, Vmo n@ puiiLme sadnes, adt serisus t it

polssib that mauiWMsn on this %raut Will Prove to be

£4LlMURNii in varou hLI of estieneU sum a

o teoe eseution AS oppow to reoae s Oesqatem,

This trait onosfns *tenn to &ppreste aM dispW

Weinemrit, oulturs, good taste, and asthebie thins
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Historically these items have been closely related to the

often discussed msculinity-feminity factor. However, the

culture scale seems to be much less a heterogeneous mass of

correlated attributes than does the traditional masculinity-

feminity factor. It is probably a little less observable in

the high school setting. than some traits, hut bears impor-

tant implications for future behavior.

I enjoy works of art.

This particular trait appears to have somewhat less im-.

plication for 'the study as a whole., but has some bearing. on

the selection of hobbies, avocations 'and vocational. choices.

9. Ta kativeness

This is a 'clearly recognizable aspect of behavior, of

Considerable import. It is characterized by- desire to talk

about anything and everything with almost anybody, sometimes

to the eventual discomfiture of the talker. Factorially,

talkativeness 'seems to be related to vigor, to sociability

and perhaps to lack of self-discipline.. Even so it seems

to have some essence of its own. Bright children are often

talkative, as might be expected from their superior verbal

facility. Yet average to dull children may also display

this trait.

Sample Item:

I start conversations easily with strangers.

The measurement of talkativeness relates omvewhat less

well to the objectives of ,the overall study than other traits.

Certainly, however, the relationship of talkativeness to such

factors as vigor, sociability, and self-confidence, etc.

would be of considerable interest though somewhat outside



the stated measurement goals of the study. Talkativeness

might also be interestingly, perhaps neiptively, related

to productivity, ingenuity and vocational successes.

10. implsiveness:

This trait concerns the tendency to make snap decisions,

to act without full consideration, to do and say things on

impulse and whim. It il. probably related to lack of self-

discipline, and perhaps indirectly to drive. This appears to

be a trait which is observable, but perhaps somewhat difficult

to self-rate.

Sapl Item:

I usually .act on the first plan that comes to mind.

The measurement of impulsiveness bears an important re.-

lationship to items such as stability of occupational and

educational choice, the number of switches in program and

occupation, effectiveness of counseling and factors involved

in making decisions and plans.

11. Persistence

This trait refers to a tendency to keep. on working on

something until it is finished or accomplished. It is un-

doubtedly related to drive and also to self-discipline, since

it is effectively drive directed toward some.goal. This is

observable at the high school level and is very important

to future behavior.

Sample Item.:

kI usually stick to the things I start until Ir finish them,

-.As this trait refers to a tendency to continue a~d

I persevere in working towards some long-range goal, it is ofjimportance to relate it to any of the long-term aspects of
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the data being gathered. It is especially important in

evaluating satisfaction with career choices, educational

choices, and in examining the current choices against

follow-up activities.

12. Calmness:

This concerns the ability to react appropriately to

emotional situations rather than displaying extremes of

Ce1at*ion temperament, excitability, depression, etc.

Benness and smoothness of temperament are the observable

characteristics and the trait is considered highly important.

This trait is clearly related to the broader factor mature

personality.

Sample Item:

I rarely lose my temper.

Many of the objectives of the study have to do with the

extent to which the student is achieving a satisfactory ad-

justment with his environment and its demands. Therefore,

the measurement of calmness provides a measure which is

highly related and highly important to the child's ability

to integrate himself into his school and work situation in

such a way that he can t.ake advantage of his abilities and

prior achievements. Measurement on this trait will make it

possible to study the extent to which emotional stability is

related to occupational-vocational success, effectiveness of

counseling, efficient decision making, etc.

13. Social Adjustment

This trait concerns reactions and interactions with1others. On the one end, it concerns helpfulness and coopera-

tion; on the other, behavior which is distinctly and overtly

anti-social and/or hostile. This trait is extremely important
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in the high school setting. Factorially, it is probably

related to sociability, but has often been identified as

a separate factor.

Sample Item:

People seem to think I'm cooperative.

Measurement along this dimension is very important in

attempting to determine what conditions of background and

interest and aptitude go along with the desire to help and

cooperate and work efficiently with others. There is un-

doubtedly a great deal of overlap between this trait and

sociability.

14. Theoreticality

This concerns the tendency to be a thinker rather than

a doer, to prefer intellectual. activity of all kinds to work-

ing with tangible things. It has been identified as a factor

in some studies, but is probably related to sociability and

self sufficiency. It is important to behavior and probably

easily observed and rated. It is very likely to be a stable

characteristic at the high school level.

Sample Item:

I spend a lot of time by myself thinking.

This dimension is extremely important with respect to

the kind of vocation selected and the extent to which the

person pays attention to and is concerned with society and

people and things, as opposed to ideas, concepts, philosophies..

It is a variable to which effectiveness of counseling and

types and kinds of educational and vocational choice and

decision making should be related.

15. Responsibility

This trait involves not the active seeking of responsibility
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but the willingness to accept and discharge responsibilities,

even though they be distasteful, to the best of one's abili-

ties. This person has a strong sense of duty and can be

depended upon to carry out his assignment even at personal

Idiscomfort. This trait is observable in high school and is

factorially related to mature personality and to conformity

and persistence.

Sample Item:

People say they can count on me.

Responsibility, willingness to accept and discharge re-

sponsibilities, is certainly one of the most important of

the work attitudes or traits, and as such can reasonably be

related to almost any of the variables under study.

16. Social Sensitivity

This trait involves the ability to put oneself in

another's place. This person is aware of and concerned

about the feelings and desires of others. The trait is per-

haps somewhat rare in high school, but constitutes an important

part of behavior. It is factorially related somewhat to

sociability and mature personality.

Sample Item:

I don't like to see someone's feelings hurt.

17. Group-centeredness

This trait concerns preoccupation with the good or

welfare of the group as opposed to self-centeredness. While

amenable to self-rating and undoubtedly important to future

behavior, it is perhaps less observable, behaviorally, at

the high school level than some other traits. Factorially,

it tends to be related to sociability, mature personality,

and conformity.
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Sample Item:

I'd give up my place on the team, if it
meant the team would win.

The trait of placing one's own advancement ahead of

that of the group or vice-versa is highly important to

getting along in today's complex, highly-peopled society.

Measurements here might be related to many background fac-

tors, to many other personality variables, such as leadership

and vigor and to various family and cultural factors, as well

as vocational and educational successes.

18. Conventionalism

This concerns the trait of conforming and adapting to

rules and conventions, whether liking them or not. It in-

volves a high respect for the rule-making body (not necessarily

society, but perhaps a sub-culture) with which an identifica.

tion is achieved. It is related to group-orientation and

sociability and negatively to self-sufficiency.

Sample Item:

I obey rules whether I like them or not.

Perhaps the most interesting relationship would be

conventionalism and the creativity test. Productivity and

originality are some of the other areas where relationships

with conventionalism should be of value for study. The effect

of conventionalism on decision-making, including its prompt-

ness and its adequacy, and on predictability of occupation

and occupational success are certainly of interest.
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Pre-testing of the Student Activities Inventory

While Project personnel felt considerable confidence

in the psychometric and psychological procedures which had

produced the experimental:form of the Student Activities

Inventory, it was nevertheless felt to be essential that

the experimental form of the test be pre-tested on a sub-

stantial number of students. In this way, items and scales

could be refined and administrative problems taken care of.

Therefore, arrangements were made to give the Inventory to

several hundred students in the Fall of 1959.

A. The Administration of the Experimental Test
Fall 1959

The experimental form of the test was given to

several groups, each of which had taken well-known persona-

lity tests previously. In this way, it was possible to get

item analysis data and to measure the relationships of the

0p rfl~. scales with other tests at the same time. Table Vil|-

shows the groups which received the tests.

Table Viii-4

Fall 1959 Experimental Administration
of the Student Activities Inventory

Group N Grades Sex Supplementary Test

Youngstown, Ohio 186 9-10 Both California Psycho-
Schools logical Inventory

Amherst College 110 14 Boys Edwards Personal Pre-
ference Schedule

North Catholic High 250 9-12 Boys SRA Youth Inventory
School, Pittsburgh

Sacred Heart High 190 12 Girls SRA Youth Inventory

1School, Pittsburgh

Ia ', . . . ) ... - ' il ;"1 . " C
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While it was recognized that the schools involved

were not a random sample, it was felt that for the purposes

of item analysis and estimating test interrelationships they

were sufficiently like the ultimate test population to provide

useful results.

IResults of these experimental administrations were
placed on punched cards and processed by computer. Coments

of the various classroom teachers who administered the tests

were collected and taken into consideration in estimating the

time required, and in the preparation of directions for stu-

dents and administrators for the final form.

B. Results of the Experimental Tryout

1. The Response Options

The percentage choosing each option indicated

that the negative end of the 5-choice scale being used, viz.,

"not at all" was not being chosen. This indicated that it

was too strong a term. A small study was done in which de-

scriptive words of this type were scaled by 37 beginning

college students, and the five choices best distributed were

selected for the 5-choice scale in the final form. This re-

sulted in the changes shown below:

FROM: TO:

A. Very well Very well (no change)

B. Quite well Well

C. Fairly well Fairly well (no change)

D. Not very well Slightly

E. Not at all Not very well

2. The Item nalysis

a,. Procedures

For purposes of item analysis the items.,

were dichotomized for scoring. The two extremes at the
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favorable end of the scale were each scored +1, and the

other three were scored -1. In the case of negatively

worded items, the two extremes at the unfavorable end of

the scale were scored +1, and the other three scored -1.

Score on a scale was derived by taking Rights minus Wrongs.

The percentage of the group choosing each option for each

item, and point-biserial correlations of each item with

total score on its own scale were obtained for the items on

the a priori key for the 18 scales. Each a priori scale key

was divided in half so that half-test scores could be corre-

lated as estimates of scale reliabilities. Intercorrelations

of all of the scales were obtained based upon the entire com-

bined high school groups (N = 623), excluding the Amherst

Sophomores. Uniquenesses* were also computed based upon the

*Flanagan, John C. Technical Report, Flanagan Aptitude
Classification Tests. Chicago: Science Research Associates,
1959. PP. 17-22.

extent to which each scale score could be predicted from the

multiple correlation with all of the other scales.

A preliminary analysis was done and the item

anrrlysis repeated. Scoring and item analysis were done en-

tirely by computer.

b. Results of the item ana-iysis

1) Based on the point-biserial correla-

tion several items were eliminated from each scale as not

being consistent with the reminder of the scale.

2) Several of the scales proved unre-

liable and offered little in the way of unique variances.

Scale 1, Leadership, was split into Scale 1, Leadership, and
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a new scale, 19, Bossiness, in an attempt to refine it.

Similarly, Scale 8, Culture, was split into Scale 8, Manners,

"d Scale 20, Culture.

3) The item analysis was re-computed, pro-

ducing the results shown in Table "t-e Refinements based upon

this information gave rise to the final form. It will be

noted that the reliabilities of the various preliminary scales

are quite modest. However, it should be remembered that the

half-test scores which were intercorrelated were based upon

only 3 or 4 items in several cases.

Table VW'i

Reliabilities and Uniquenesses

Student Activities Inventory - Fall 1959 Tryout - N = 623

ScoredR - W + 200

No. of 2 2 ,R
Items rll R rl* U?

1. Leadership 3 .252 .167 .403 .139 .264
2. Vigor 8 .523 .326 .687 .303 .384
3. Productivity 4 .297 .39 .458 .372 .086
4. Tidiness 9 .523 .395 .687 .375 .312
5. Sociability 8 .416 .408 .588 .388 .200
6. Self-Confidence 6 .203 .095 .337 .065 .272
7. Cheerfulness 7 .321 .411 .486 .391 .095
8. Manners 8 .476 .511 .645 .495 .150
9. Talkativeness 5 .119 .166 .213 .138 .075

10. Impulsiveness 5 .197 .141 .329 .113 .216
11. Persistence 5 .227 .291 .370 .268 .102
12. Calmness 9 .556 .434 .715 .A15 .300
13. Social Adjustment 7 .344 .514 .512 .498 .014
14. Theoretical 7 .179 .198 .304 .172 .132
15. Responsibility 8 .417 .517 .589 .501 .088
16. Social Sensitivity 8 .325 .317 .491 .294 .197
17. Group Centeredness 6 .30M .288 .462 .264 .198
18. Conventional 5 .066 .074 .124 .043 .081
19. Bossiness 9 .071 .086 .133 .055 .078
20. Culture T .390 .386 .561 .366 .195

134*
Corrected by SpearmanBrown

** Corrected by Wherry Shrinkage Formula

•** 16 items not keyed
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3. Intercorrelations of the Experimental Form
with Supplementary Tests

Tables Vift|ndtI4summarize the interre#.

lationships of the Student Activities Inventory scales with

the Edwards Personal Preference Schedule and with the

California Psychological Inventory. The intercorrelations

of SAI scales with the SRA Youth Inventory are essentially

zero, and are thus not reported here.

a. SRA Youth Inventory

The lack of intercorrelation of SAI scales

with the scales of this inventory was expected and appears

reasonable. It should be noted that the Youth Inventory is

simply a problem checklist, where problems are classified

by surface, non-psychological type. It is reasonable, there-

fore, that such "scores" (number of problems in each area)

would not correlate with scales developed from a much more

basic psychological approach. The Youth Inventory is some-

times also scored for a 9th scale, Basic Difficulties, in-

tended to identify students needing counseling. It appears

likely that this scale (unfortunately not available for the

cases in this analysis) might have correlated moderately with

several of the SAI scales.

b. California Psychological Inventory

It can be seen from Table lV114 (see page

that the relationships between SAI scales and the CPI scales

are low, but generally in the expected direction. The low

nature of these correlations appears to be due partly to the

relatively low reliability of the experimental SAI scales

(partially a function of their shortness), and partly to the

expected differences arising from the fact that most of the
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CPI scales were empirically derived from a "Uiscridination

analysis", whereas SAI scales were derived primarily from

the psychological analysis of behavior with respect to

a more limited population (high school students). With

these qualifications in mind, it appears that the two in-

ventories are reasonably consistent with each other and

that many of the domains being measured are similar.

c. Edwards Personal Preference Schedule

Again the interrelationships of SAI

scales with the EPPS scales are low, but generally as

expected (see TablefVtI- page A). These correlations

appear to be low for the same reasons as applied to those

with the CPI. While the Edwards scales were developed

similarly to those in the SAI, they were based upon a

different psychological system (Murray's Needs). Never-

theless, as with the CPI, there is sufficient consistency

and reasonableness in the relationships to support the be-

lief that similar domains are measured.

d. Summary

The intercorrelational relationships of

SAI scales with the supplementary tests were seen as lending

empirical support to the construct validity of the inventory.

The fact that the scales correlated at all under the condi-

tions of the experiment was seen as a favorable factor. It

is fully recognized that the SAI scales are essentially

a priori combinations of items which
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Table V171-6

Intercorrelations of SAX Scalos with

Oalifornia, Psychologicul Inventory

(Youngstown, Ohio, High School Students, N a186)

Leadership. +4 + .4
Vigor +. +
Productivity S + + +. + +. S".
Tidiness + * N-S ~
Sociability

Self-Confidence S S S S +. +. + +
Cheerfulness S + 4. +
Manners S M - -
Talkativeness 4. 4.+

impulsiveniess 4. 4. 4.+

Persistence S S +. S 8
Calmness +. + 14 4 1 S +. S S
Social Adjustment +. S S M S N
Theoreicality
Responibility + M4

Social Sensitivity a S S - S
Group-Centerednes + 4.5

Bossiness S S
Culture +.

Note: +. or -indicates r,*l3-.l 8 in the plus or minus direction respectively
(significant at the two-tailed j% level)

S or indicates r of .19-.24 in the plus or minus direction respectively.
(sgmfi"aat at the two-tailed 1% level)

N or Nindicates rot .25-.40O in the plus or mins dimetion resqpectively.



Table VIII-7

Intercorrelations of SAl Scales with

3Edwards Personal Preference Schedule
(130 Amherst College Sophomores)

!. -

Leadersip + +
Vigor
Productivity + M
Tidiness M 8
Sociability - .

Self-Confidence
Cheerfulness + (a.
Mannors
Talkativeness - +
impulsiveness

Persistence M -
Calmness
Social Adjustment - I +
Theoreticality . S
Responsibility S M

Social Sensitivity M -
Group-Centeredness

Conventionality + -
Bossiness
Culture + -

Note: + or - indicates r of .19-.24 in the plus or minus direction, respectively
(significant at the two-tailed 5% level)

a or 1 indicates r of .25-.29 in the plus or sins direction, reqpectivel4
(sgficant at the two-tailed I% level)

M or R indicates r of .30-.45 in the plus or ams direction, reqpectivey.

I
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do not all measure the same thing to the same degree.

However, it was demonstrated that the scales were measuring

the desired domains of personlity, and that the refined and

consolidated final form could be expected to yield more

reliable scale correlations.

C. The Final Form

On the basis,of the item analysis, intercorrela-

tional data, and the uniquenessess and reliabilities of the

various scales, several scales were omitted, others were

combined, and about half of the items dropped. Items which

showed poor item response distribution, high percentage of

"omits", appeared ambiguous or otherwise undesirable, or

failed to relate to one of the original 20 scales, were

dropped. In this way the number of items was reduced to

150 for the final form.

While 150 items were retained in the final form,

only 13 scale scores could be obtained, due to practical

limitations in scoring and analysis. The 13 best of the

possible scales were selected for scoring. For the "Final

Form", scales with low uniqueness but relatively high and

consistently similar patterns of intercorrelations were

combined, so that the additional items would provide in-

creased scale reliability. Those with low reliability, low

uniqueness, and no such pattern, were dropped. In one or

two cases, scales were retained on the basis of their pay-

chological potential. The 13 scales scored in the final

form are show, along with the combinations which were uade,

in Table VIUI-8 ("96. vII-u12).-
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TABLE VIII-8

Scales Scored., aAI Final Form

Scale of-g fro~t~m Which Derived

1. Sociability 12 Sociability and Cheerfulness

2. Social Sensitivity 9 Social sensitivity

3. Impulsiveness 9 Impulsiveness

*4Vigor, T Vigor

5. Calnes 9 'Calmness

6. Tidiness. 11 Tidiness

T., Cutr 10 Culture and M~ners

8,. Leaodership 5 Leadership

9. Self-Confidence 12 Self-Confidence

lQ. isture Personality 24i Productivity, Persistence
and Responsibility

11. 'Conventionality T Conventionality

12. Theoreticality 8 Theoreticality

13.- Group-Centeredness 6 Group-Centeredness

Unscored .21 All scales
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It isnrot expected that the 13 scales scored in

the final form cover the range of high sebool personality.

They represent, rather, the bt-.maured, of the initial

group of scales. However, effort will be mae to retain the

muchi broader coverage of the 150 individiaJ. item themselves,

if feasible, to relate to studenit behavior. LThUS it is

planned xzot to rely solely on the scale scores inx this area.
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Appendix 8 b

The Description and Development
of the Interest Inventory

* °General Purpose:

The general purpose of the Interest Inventory was to

obtain direct expressions of interest (like versus dislike)

toward occupations representing a broad range of fields,

differential ability requirements, differential educational

requirements, etc. Similarly, expressions of interest were

desired on activities including vocational activities, sports,

school subjects, hobbies, pastimes, etc.

It was the feeling of the advisory groups and the

staff that an inventory which approximately paralleled ac-

cepted instruments in present use should be included in or-

der that further empirical tests could be made of their pre-

dictive power and their usefulness in guidance. The object-

ive, the Panel felt, was to gather a varied set of items

into the study so that these could be combined later in

whatever ways would be desirable to reproduce fairly closely

the dimensions of several of the existing inventories.

Description of the Inventory:

A. Definition of an interest. The commonly used in-

terest inventories define "interest" in terms of expressed

liking or preference for various occupations, activities,

school subjects, types of people, social situations, etc.

This is the definition of "interest" intended here. Other

definitions of "interest" have been made in terms of amount

of information retained in given subject matter areas (see
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the Information Test) and in terms of overt activities (see

the Student Information BL~nk).

Inventoried interests are subjective as contrasted with

the objectivity of U t measured by information and by

reports of overt activity. Furthermore, inventoried inter-

ests are not independently verifiable or observable. Inven-

toried interests may be ;said-1toe molar, subjective, dispo-

sitions of the respondent toward comon activities and ex-

periences. The specific activities and experiences included

in this inventory are those familiar to a high school popu-

lation and relevant to the project; i. e., occupations,

school subjects, and activities.

B. Inventory directions. The purpose of thd directions

to the inventory was to describe, define, and clarify the

task of the pespondent; the context in which the items are

to be considered; and to motivate the individual to respond

in a manner which truly reflects his feelings. In this

task we followed closely upon precedents established by

Strong and Kuder.

The respondent's task is to indicate the degree to

which he likes., dislikes, or is indifferent to a variety of

occupations and activities. In order to clarify the context

in which the items are to be considered, the respondent is

told to consider only the activity involved in the occuations;

not to consider associated factors such as salary, social

standing, peruanence of the work, training or education need-

ed, etc. ParticulAr evuaiis was placed upon reslonding in

terms of the degree of his liking or disliking the activity

involved. The directions read as follows:

"This section contains items for you to answer about



VIII - 117
occupations you would like and things you would like to do.

For each item assume that you would have any necessary

training or education that would be required. DisreLard

salary, social standing, permanence, etc., in fact anything

except how well you would like to do the work or the activity.

Your answer does not mean that you plan to go into an occu-

pation if you say you would like it--only that it involves

the kind of activity you think you would enjoy."

C. Item format. Item stems were presented in the

briefest, simplest form possible. It was the feeling of the

staff that statements, phrases, or complete sentences are

unnecessary if the same content can be contained in a single

word. Further, brief items would be less likely to pose a

reading difficulty problem, would be likely to consume less

reading time, and would take up less space in the test book-

lets.

For each item, the respondent was asked to indicate the

degree to which he would like or dislike the occupation or

activity on the following scale:

a. I would like this very much.

b. I would like 'this fairly well.

c. Indifferent or don't know much about it.

d. I would dislike this a little.

e. I would dislike this very much.

Developing the Item Pool:

The items in the Strong Vocational Interest Blank, the

Kuder feference Record, the Thurstone Interest Schedule and

the Minnesota Vocational Interest Inventory were typed on

cards and the content analyzed logically to reduce the re-

dundancy among the items. The content analysis involved
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sorting items by occupational titles and by activities. Ac-

tivities whose content could be sorted with occupational

titles were so sorted. Thus the final list consisted largely

of occupational titles and occupational activities, and a

short list of activities not clearly associated with occu-

pations.

Several preliminary versions of the Interest Inventory

were presented to the advisory panels for review and comment.

The recommendations of the Panel mers and the judgment

of the staff were used to reduce the number of items to a

manageable number.

As a further check on the adequacy of coverage, the

reduced set of occupational titles was sorted with the Bu-

reau of the Census occupational classification. The pur-

pose of this check was to assure adequate (though not neces-

sarily proportional) representation of each Bureau of the

Census category. Another check was made to determine whe-

ther representation in the Interest Inventory was adequate

for those occupations in each Bureau of the Census Classifi-

cation that are most frequent in the population (1950 figures).

A small number of items, both occupations and activities,

were added to the inventory as a result of this check.

The Pilot Study

In the fall of 1959 an experimental form of the In-

terest Inventory was prepared for use in a pilot study.

The ex;perimental form contained 300 items, of which la were

occupational titles and 136 were activities.

The objectives to be served by the pilot study were

several in number. Homogeneous scales were to be developed

and correlated with existing inventories to determine the
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degree to which the Interest Inventory accounted for the re-

liable variance inthese inventories.* An eativate was need-!

ed of the mount of time the students would require to cam-

plete the form. The Inventory "~a to be untimed. in the

sense that everyone would be allowed to finish.* This esti-

mate was needed in-order to apportion time allowances In

the battery among the tests and inventories.* The pilot

studyr was also expected to uncover any unanticipated dif-

ficulties in the administration or with the Inventory it-

self.

A. Sample and Administration. The ssaiple included

two high schools in Texas and a group of entering Freshman.

at the University of Pittsburgh. The experimental form of

*the Interest Inventory was administered to the entire am-

pie of 655 students. Some students had taken the OR and

others were given the BVIh. Table / presents the breakdown

of the nimber of students in each school and grade to whom

the Kuder Preference Record and the Interest Inventory,

were administeredp the number to whom the Strong Vocational

Interest Blank and the Interesit Inventory were administered,

and the total number of cases in each grade.
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T

TABLE VIII-

Number of Cases with the
Interest Inventory, Kuder Preference Record

and Strong Vocational Interest Blank

Inventories Administered School and Grade N

Interest Inventory Univ. Pgh. Freshmen 270
School A - 12 12
School A -10 163
School B- 9 8

Total N -

-Strong V.I.B. Univ. Pgh. Fresh-
nmen and School A-12 15

Kuder P.R. School A - 12, A - 10 163

Administtation of the Interest Inventory as conducted

under the guidance of persons experienced in testing proce-

dures. Administrators were provided with a set of directions

on which they were asked to indicate the amount of time taken

by their group to complete the Inventory and to comment

upon any unusual circumstances or problems in testing. At

five minute intervals the studetts were instructed to circle

the number of the item on hich they were working.

B. Construction of the Homogeneous Scales. A priori

scales were constructed based upon the specifications for

the Inventory, a review of several factor analytic studies,

and the Judgment of the staff. Correlations between

the items and the scale total score was used for the empiri-

cal work on the scales. From the item aloated to each

scale a smaller number were designated as "core" items.

"Core" items were those that previous r'esearch had demon-

strated most clearly to be homogeneous. For example, "core"

I



rVIII - 121

items in the Science Scale included occupations such as

astronomer, biologist and chemist. A total score for each

scale was obtained from the "core" item alone. The scoring

formula was R-W+200, in which options A and B were scored

R, and C, D, & E, were scored W. The addition of the con-

stant avoided the analytic complications of negative scores.

Each item was correlated with the scale total score. The

scales were pIu'ified by rejecting those items that did not

correlate significantly with the total score.

C. Results of the Pilot Study. The data was analyzed'

on the IM 70k Electronic Coputer which scores and analyzes

simultaneously. Item analysis statistics included the percent

selecting each item option, the percent omitting the item,

the scale score mean for those selecting each item option,

the point biserial correlation coefficient between each

item option and total score on the scale, and the mean and

standard deviation for each scale. This data was used to

judge the value of items for the Inventory and for the scales

in which they were placed. The Inventory was reduced from

300 to 205 items on the basis of this data.

In addition to the item analysis data, correlation

matrices were obtained for the Interest Inventory scales

separately, and with the iKuder PR and Strong VIB. The

correlation matrices are presented in Tables VIvb,

vYi-ll, And VII-32.
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Table YUIIe1O

Interest Inventory Scale Intercorrelations (N-655)

Scales

1. Mech. Tec. -05 11 830-61 32 1 69
2. Skilled Trdes 52 71 10 08 28 20 36 32 25 26 42~ l 3.
3- Science 51 10 93342225-26 -01 32 25 26101 08 05 6
4'. Public Serv. 17 O83R 84 46 29-05 31 113 32 16 33 22 U91 32
5. Busines Mg28 822I6 6 5 5 1 9185 I 2 2 1 6 1 32 35
6. Computation _30 20 25 -29 35 65 27 29 06 18 09 12 02 0~3 23

7. Oiework o636 2-05 152T783 3 -Ji4 OT 23 6 5
8. sale: 1432 :01 31.9R 23 7 oT 232
9.0Outdoor Rec. 4395 323 18 6  ' 07 67 25 118 -.12 09-10 2-02
10. Sports 2426 25 3235 1807T2325148 19 18 ) 12 269
1U. F&=rm Ranch 4'2 4'2 26 16 20 09 06 1'48 19 75 02 0 04362)
12. Lit.-Ling. -09 1 10 33 28 12 2528-12 10 02 78 25 63 03 14
13- u~al 01 1 122 6 02 1320 0 9 4 .53 5 00 35
14. Artistic -0I'21 0819 1803 26 2'-10 Z 6 55 7200 39
15. Labor 1 69 05113223 28 3142926 36' 03 00 00 7721
16. Social Serv. 05 28 101 32 35 23 32 40. -9W 23 114 145 35 39 21. 55

Note: Daocjm2. points comitted. Principal diesoma a ontaJins the split-te st re-
liability corre'tted by. the Spearman-Brown formula.

VIII 23
Table I presents half;-test riability oefficoients,

squared multiple corr~t1ation coefficients, and uniqueness

coefficients for the Interest Inventory based on 655 oases.

The reliability coefficients appear to indicate that the

level of reliability is acceptable for most of the soules.

The uniqueness coefficient. indicate that each scale is con-

tributing variance that differs from. the other Goales * Tables
VM~-14 and VIII-15

Jpresent the multiple correlatiobs and dam*= .i2-

tiple correlations of edch Interest Inveab=7 sals ULth

each of the Kuder PRi scales and eleven selected Strn YID

scalies (the Strong scales were selected before ana3zing).

The uize of these coeffricients is adequate in most case.
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Table V31-11

Interest Inventory
and Kuder Profereneo Record Intercorrolatione

11 scales 2 1 41 1 1 7 8 M 14 15 1

le Mbohe Te~he 42 49 18 33 235-24 21 53 55 44 .14 11 -07 50 02
2. Skilled Vrdes 42 02 08 37 04 22 36 26 27 41 17 24 29 70 263. Science 4 02 30 32. 52-.32 O 44 36 24 02 01 00 08 154. Public Serv. 18 08 30 39 28 -05 23 31 29 29 26 17 16 12 14
5. Business gt,. 33 37 32 39 34 18 4628 9 2 28 18 25 9 29
6. Computation 23 04 32 28 34 25 32 09 15 10 27 15 10 17 23
7. Office Work -24 22 -32 -05 18 25 43 -24 01 -11 35 14 28 17 38
8.8sales 2136 05- 234632 43 16 22 1130 8 22 303
9. Outdoor Ro, 53 26 44 31 28 09 .24 16 38 2 -12 -o .42 o010. Sports , 36 29 39 35 8 335 27 16931 2258 14 08083 12

11. Parm, Ranch 44412429231011115235 -0400105904
12. Lit.-Ling. -14 17 02 26 28 27 35 50-12 14-04 45 59 0 4413. Musical 11 24 ol 17 18 15 14 18-04 80045 58 17 29
14. Artistic -07 29 00 16 25 10 28 22 -09 08 10 59538 05 515. Labor 5070 0812 39 17 17 42 3 9 05 -14
16. Social Serv. 02 26 13 14 29 23 38 33-01 12 04 44 '29 35 14

1P1 Scales
17. Outdoor 40 19 38 11-02 -04 -37 -17 60 19 60-23 -12 -13 17 -15
18. Aechanioal 70 27 39 15 12 -01 -41 -04 54 27 40 -o0 -12 -0 37 -26
19. Computation -01 .28 24 17 10 48 -04 00 -08 03 -15 -02 -11-24 -16 -0220. Scientific 36 -08 67 26 04 13 -45 -14 40 21 21 -21 -17 -27 -03 -09
21. Persu.sive Ol 04 -18 05 18 -12 14 36 -11 -02 -25 -06 -03 -05 06 01
22. Artistic -09 12 -07 -07 ..09 -14 -03 -05 -07 02 -01 08 06 57 -06 -06
25. Literary -20 00-13 06 09 06 20 20-16-0.5-22 45 06 20-06 23
24. m'usical -12 09 -29 -07 08 -01 23 10 -20 -09 -16 28 62 30 02 13
25. Social Serv. -56 -08 -21 -18 -19 -06 31 -05 .24 -11 -10 15 -06 09 -11 .29
26. Clerical -45-21 -.45 -10 -02 16 52 12 -44 -22 -3 16 00 o7 -19 16

Notes Decimal points omitted
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Table VIII-12

Interest Inventory
and Strong Vocational Interest Bloc*

Intercorrelationa (415)

1 Scase$ 1 2 3 4 6 7...910 11 11 13 14, _151

I. Mech. Tech. 5 51 18 27 76 10 14 40 23 42.06 04 -02 46 072. Skilled Trades 5 17 09 27 24 47 34 26 26 43 15 12 2o 69 31
3. scince 51 15 36 17 25 -17 -05 28 23 27 16 17 1 o4 16
4. Public Serv. 18 09 76 44 29 03 29 09 36 10 34 22 18" 11 76
5-.BusinesMgt. ' 27 27 1744 34 2149 1736 18 26 131572 4
6. Composition 76 24 25 29 34 28 27 07 19 06 05 .03 -03 25 20
7. Office Work 10 45-17 0 2128 40-04 10 00 25 14 26 35 368. Sales 14 4-05 2949 27 40 06 25 13 25 18 21 37 43
9. Outdoor Roo. 40 26 28 09 17 07 _04 06 21 48 .08 .08 -08 28 00.

10. Sports 23726 237673619 10 2521 16 18 131126 26
11. Farm and alh 42 4727 1018 06 00 174816 o10A -0236 1.
12. Lit. -Lingo _06 15 16 74 26 05 25 25 -08 18 01 56 64 03 44
17. Musioal -o4 12 17 22 13 -03 14 18 -08 13 04 56 58 -o4 34
14. Artistic -02 20 11 18 15 -03 26 21 -08 11 -02 64 58 -02 37
15. Labor 46 69 04 11 72 25 35 37 28 26 76 07-04-02 24
16. Social Serv. 07 31 16 36 34 20 36 43 00 26 15..44 34' 27 24

SVIB Soales
17. Doctor 16 -15 51 29 00 -01 -78 -20 06 06 05 15 21 15 -29 -03
18. End-ine Q -10 53 15-02 13 -39 -730 16 -03 06 -17 -05 -12 -19 -27
19. Prod. Manager 32 -0 41 34 24 21 -70 -07 16 09 06 -06 -02 -10 -11 -10
20. Farmer 71 -11 40 22 09 12 -4o -15 17 06 14 -14 -02 -12 -14 -11
21. Carpenter 45 07 36 08 04 20 -22 -15 20 08 17 -18 -09 -06o 0 -11
22. Office Worker 02 -11 11 38 30 70 -04 23 -09 15 -02 18 12 14 -14 16
27. Pub* Adminis. -12 -26 13 04 -14 -17 -38 -24 -i -I -10 12 18 21 -737 -12
24. Soo. Soi. Teacher 09 a-13 7 0 49 76 17 -23 08 04 17 09 24 21 12 -15 18
25. Lawyer -07 -15 09 43 34 08 -13 24 -1o 16 -02 72 24 20 -15 70
26. Life Ins. Sales. -24 -38 05 54 15 -07 -41 01 -21 03 -19 21 17 09 -34 02
27. Musician 17 -30 -03 50 29 05- 33 18 -14 05 -16 15 11 06 -24 01

Note: Decimal points omitted
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TABLE YIII-13
Interest Inventory

Reliability and Uniqueness Coefficients
(N-655)

rll* R2  R2 *  U2

1. Mechanical-Technical .737 - .X575
2. Skilled Trades .553 .712 .63 .626 .0863. Science .873 .932 4.079 .16 .465

4. Public Service .727 .842 .382 .367 .475
5. Business Management .389 .560 .424 .410 .1506. Computational .Ii83 .651. •299 •.283 •.368

7. Office Work .704 .826 .432 .419 .407
8. Sales .582 .736 .394 .380 .3569. Outdoor Recreation .500 .667 .357 .3112 .325

10. Sports .315 .479 .227 .208 .271
i-. Farm and Ranch .601 .751 .367 .352 .39912. Literary-Linguistic •.6143 •.783 •.536 •.525 •.258

13. Musical .68o .810 .388 .374 .436
14. Artistic .566 .723 .495 .483 .240

"15. Labor .628 ,771 •.556 •.5115 .226

16. Social Service .379 .550 .385 .370 .180

• Corrected by Spearman-Brown formula.
* Corrected by Wherry t s Shrinkage formula.

TABLE VIII-14

Multiple Correlation Coefficients
for the Interest Inventory with the Kuder PR

R R*

1. Outdoor .... ........... 79 .76
2. Mechanical............ 81 .78

3. Computational .......... 67 .63
4. Scientific .......... .. 78 .75
5. Persuasive.............63 .59
6. Artistic .. .......... .52 .45
7. Literary ... .......... 70 .66
8. Musical.............. 611 .59

9. Social Service .. ....... 54 .47
10. Clerical ... .......... 73 .70

* Corrected by Wherry's Shrinkage Formula

,_ _ __ _ __ _ __ _ _ __ _ __ _ __ __,_ _ __ _ _. _ __ _ _, _ _
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TABLE VIII-15

Multiple Correlation Coefficients

for the Interest Inventory with Selected Scales

from the Strong VIB

1. Doctor ............ .... 66 .64
2. Engineer ................ .75 .74
3. Production Manager ......... 64 .62
4. Farmer ..... ............. 58 .55
5. Carpenter .... ........... 59 .57
6. Office Worker ... ........ .58 .56
7. Public Administrator ........ 56 .53
8. Social Science Teacher .......72. .71
9. Lawyer .... ............. 62 .60

10. Life Insurance Salesman . . .73 .71
11. Musician ... ............ 88 .87

• Corrected by Wherry's Shrinkage Formula
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CHAPTER IX

THE GENERAL SCHOOL CHARACTERISTICS QUESTIONAIRE

Rationale

The preceding chapters have outlined some of the vast

amount of information about each student that has been col-

lected by Project Talent. However, children are a product

of many influences, not the least of which are the schools

they attend. Thus, in order to understand more fully the

background and abilities of the children themselves, it was

necessary also to look at their schools directly. The

present chapter deals with one of the instruments which was

developed for this purpose, the General School Character-

istics Questionnaire.

As its name implies, this questionnaire was intended

to provide information about a variety of characteristics

of the school which might make a difference in its students

as compared to those of other schools. It was filled out

'in each school by a person well qualified to provide infor-

mation about the school as a whole, usually the school

principal.
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One of the most important usages of such school infor-

mation will be as a control factor in interpreting student

data. For example, suppose we wish to study the achievement

test scores for seniors who plan to be scientists. Many

school characteristics cottld affect these scores. Obviously,

the number and kinds of science and math courses offered by

the school would affect the achievement scores made by its

pupils. Many other factors could be important and have to

be examined before a valid conclusion can be drawn. These

might include: size of school; size of instructional classes;

percentage of male teachers; size of community; location of

community; characteristics of the area served by the school;

number ofgrades in the school; amount of graduate training

of teachers; years of teaching experience of staff and ad-

ministrative experience of principal; guidance facilities

available; extra-curricular activities available; grouping,

tracking, and acceleration-promotion policies, etc.

It may be that only a few, or even none, of these

factors has any measurable bearing on the level of achieve-

ment test scores shown by seniors planning to be scientists.

The important thing, however, is that the availability of

such information about the schools makes it possible to

study and measure the relationship of these factors to the

abilities, achievementsand behaviors of students.

Of course the example given above is only one of many

uses to 'which school data can be put. We are interested in

studying the long-range effects of various school policies

and characteristics on career choices, satisfactions, and

successes; in studying the types of schools that develop in

different types of communities; and in knowing some of the
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characteristics of the nation's teachers.

We are also interested in the characteristics of our

schools themselves: How old is the average school building?

How large is the average class in city schools, country

schools, in the North, in the South? What percentage of

the high schools offer courses in Russian? How many schools

have science labs? Etc.? Through its large and represent-'

ative sample of the nation's high schools, Project Talent

has worked toward providing the best and most complete in-

formation on these and other topics that has ever been

available.

.Choice of Topics

From the very beginning, the General School Character-

istics Questionnaire seemed destined to be of monumental

length. As the staff began to review the literature and to

develop the actual questions, the list grew and grew--and

grew some more. When a preliminary form the lengthy

questionnaire was submitted to the Educational Research

Panel, charged with the responsibility for defining appro-

priate educational issues for study, it responded by pro-

ducing an even more lengthy list of recommended areas for

study. These areas are summarized below, under their major

categories:

A. Characteristics of the school which may influence

educational achievement and decisions.

1. Culture of the school and its community.

2. Physical features of the school and its
community.

3. School policies and practices.

4. Content and procedures of courses.
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B. Chrateristics of the students which may influence

educational achievements and decisions (in addition to those

characteristics measured by the basic test battery).

1. Physical characteristics.

.2. Culture of his home.

3. Choice of. alternatives in the school program
open to him. -

o. Mtives, values, drives, purposes.

5. Educational, social, civic, and employment
experiences.

Subsequent study and refinement of the list of suggested

areas resulted in the decision to place many of these areas

in different instruments. Areas concerning the attitudes

and personal background of the student became parts of the

Student Information Blank, discussed in the preceding chap-

ter; separate questionnaires (discussed in the next chapter)

were developed to cover the guidance program of the school,

and the characteristics of its counselors.

At each of the later meetings of the Educational Research

Panel, additional areas for inclusion in the General School

Characteristics Questionnaire were proposed; methods were

discussed and topics for elimination were suggested. It

should be noted, however, that the proposals for addition

continued to out-number those for elimination. For example,

the following areas were proposed for inclusion at the

September 1958 meeting:

1. Fiscal characteristics of the school, including

various indices relating such factors as college attendance,

ability to support education, and socio-economic or cultural

status to educational expenditures.k
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2. Teacher-pupil ratio.

3. Rural-urban classifications, possibly along census

*lines.

.4. Some measures of student leadership within the

*school, the extent of student participation in planning

educational experiences, the activity program, student

government, and the like.

5. Measures of the holding power of the school and

of the age ranges and average ages for each grade..

6. Some estimates of community attitudes possibly

taken indirectly from pupil attitudes.

7. Some measures of educational change in the school

and community.

8. Identification of certain kinds of talent, including

the artist, musician, writer, athlete, school leader, etc.

Ie to the increase in number of areas to be considered,

one of the major problems in the development of the question-

naire was pruning the number of questions asked to a number

which a principal might reasonably be expected to answer.

It was decided that questionnaire form would provide the

greatest versatility, and that most questions should be

placed in multiple choice form in order to minimize the

principal's task. After some pruning, the staff produced

an extensive questionnaire for the review of the Educational

Research Panel. Recommendations for further reduction in

length were requested, and many general recommendations and

specific suggestions on all aspects of the questionnaire

were received from the Panel.

For example, it was suggested that more questions be

j added on community facilities, the questions on school
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philosophy be revised or dropped, and the section on

courses offered in the school be revised. -Additional

fiscal data were recomended--per-pupil expenditure,

library facilities and expenditures, etc.

The Development and Tryout of the, Experimental Form

Based upon staff research and the reviews and, sug-

gestions of the Educational Research Panel, a tryeut

questionnaire was prepared. This questionnaire was sent

to seven high school principals in several Georgia com-

munities for tryout. While this was not intended to be a

representative sample, it was set up to cover large and

small schools of both rural and urban character. The com-

ments, criticisms, and suggestions of these principals and

of the individual Panel members, along with further study

by the central staff, formed the basis for a new revision

of the questionnaire.

The newly revised questionnaire was submitted to the

Panel for a final review at its meeting in October 1959.

At this time the Panel was asked to submit detailed sug-

gestions with respect to form of the questionnaire. The

Panel approved with some suggestions the general content

and form of the questionnaire, including the proposed inter-

vals for the various item choices. The recommendations

included proposals for revising the order of the questions,

revising the course listings. and some specific suggestions

regarding particular item.

The suggestions and recondations of the October

Panel meeting were then incorporated with the revised

questionnaire to make the final form of the questionnaire.
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response such as number of school days in the school year,

per-pupil expenditure, and enrollment date.

In the course listing section, courses were grouped

by broad subject matter areas. For each of the courses

4 listed, principals were asked to write one of the following

code numbers in the parentheses in front of the course:

4. This course is offered and is compulsory for
all students.

3 -- This course is offered and is compulsory for
for all college preparatory students, but
not for all students.

2 -- This course is offered and is compulsory
only for some group of students other than
college preparatory students.

1 -- This course is offered as an elective only.

0 -- This course is not offered.

A Picture of Three Schools. The final Questionnaire

is too long to reproduce here, but the kinds of information

included can be illustrated by comparing some of the actual

data supplied by three different schools. The three examples

given below are not presented as being typical or repre-

sentative, but were simply chosen essentially at random from

the Project fiJ;s for the sake of illustration. These

examples show the type of descriptive picture which the

Questionnaire material provides. These descriptions do not

include all of the information available about these three

f. schools but illustrate the areas of coverage contained in

the Questionnaire.

School 1. This is a large, metropolitan public

school with a total enrollment for grades 9, 10, 11, and 12

of 1795 boys and 1880 girls. It is a fully accredited four-

year high school operating on a school year of 192 days,

each composed of seven 45-minute periods. Classes average
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The Final Form

The following plectixf presentSa6 brie±' descrliption of

the final form of the eneral School Ch&.mteristics

Qustidnnaire.

Content. In general, the final forf of the aeneral

School Characteristics 'Questionnaire is arranged in a number

of sections. The first section deals with the school and

its policies, prctices, and plant. Qaestions included

here concern type of school, special classes, grading and

advancement policies, condition of the plant, average class

size, etc. The next section deals with number, training,

and characteristcs of. the teaching staff. Then come

questions pertaining to the students: enrollmens dropout,

college-going, remedial work, etc. Next is a section con-

cerning characteristics of the community, such as PTA

activity, type of area served by the school, per-pupil

expenditures, ethnic background, and community facilities.

The final section of the main Questionnaire concerns the

age, experience, and training of the principal himself.

At the end of the Questionnaire is an extensive listing of

high school courses where the principal is to indicate the

courses offered in his school.

Format. Virtually all of the Questionnaire is placed

in the multiple choice form so that the principal can indi-

cate his answer to the question by marking one (or in some

cases several) of the indicated choices. A number of

questions provide an opportunity to write in and explain

an "Other" response not covered by the indicated choices.

A very few questions were set up as fill-in questions.

These are confined to questions requiring a numerical
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33-38 students, who are assigned 2-3 hours of homework per

day. This school provides several kinds of recognition for

superior work; an advanced curriculum in all courses for

superior students; and special separate classes for mentally

retarded, reading and speech difficulties, rapid learners,

and special talents. Numerical grades are assigned primarily

on level of subject matter achievement and are used as the

principal basis for assigning students to instructional

classes, Summer school and adult education courses are

offered. Enrollment was down somewhat over the preceding

year, daily absenteeism averages 3-5%, and the Administrative

Assistant who filled out the Questionnaire for review by the

principal felt that the school needs additional personnel in

administrative, supervisory, guidance, teaching, and clerical

positions.

The school building Is 20-24 years old but was renovated

less than three years ago. It is equipped with a library of

more than 2700 books, cafeteria, gym, athletic field, audi-

torium, movie, radio, television, phonograph and public

address system equipment, various laboratories, etc. A wide

variety of extra-curricular activities and clubs are avail-

able.

All of the more than 27 teachers are full-time, and

50-59% of them are men. Virtually all of the teachers have

a Master's degree, all are fully state-certified, and are

spending at least half-time teaching in their major areas ofI preparation. Beginning teachers start at $*50O-*900 per

year, turn-over last year was 3-5%, and the current staff

averages more than 15 years of full-time teaching experience.

Transfers last year account for less than 4% of the
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enrollment; less than 9% of the boys and girls entering

10th grade drop out before graduation, while 70-79% go on

to college, Delinuency rate is about 1%, and less than

.4% of the students take remedial math or remedial reading

or English, and only 5-9% take repeat work in sumner school.

While no citizens' group has studied the school recently,

more than 63% of the parents are members of the PTA, which

meets about once every five weeks. The area served by the

school is about equally apartments and homes in a moderately

expensive urban residential area. Per-pupil expenditures

last year were about $560. Many conmunity facilities such

as concerts, theater, library, museum, Scouts, swimming,

etc., are readily available.

The principal of this school is a man of 55-59, with

15-19 years experience as a principal; he has been principal

of this school 6-8 years. He holds a Doctor's degree and

has had more than 50 credits in education courses.

The courses offered in this school cover a wide range

of commercial and college preparatory subjects; a few voca-

tional courses and shops are also offered.

School 2. This is a small, midwestern public

school with a total enrollment for grades 9, 10, 11, and 12

of 96 boys and 107 girls. It is a state-accredited 12-year

school, operating on a school year of 178 days composed of

8 or more 45-minute periods each day. Classes average 24-29

students, who are assigned 1-2 hours of homework a day, and

have 9 or more study halls per week. This school provides

special-group, separate classes only for blind students, has

no accelerated curricula, and recognizes superior achieve-

ment only through a "Dean's List" or equivalent, and the



IIX-1

privilege of taking additional work. Numerical grades are

assigned primarily on the basis of subject matter achieve-

mernt and are used in oombination with tests and staff judg-

4 ment to make class assignments. There is no siler school

program, and only non-credit vocational courses are offered

for adults. Enrollment is about the same as last year, with

3-5% average daily absenteeism. Personnel needs include

supervisory, guidance, clerical, and janitorial.

The school building is 5-9 years old and received

painting or renovation less than 3 years ago. It has a

library of 1500-1799 books, cafeteria, gym,. athletic field,

and auditorium, movie, radio, phonograph and public address

equipment, science labs,. etc. Extra-curricular activities

are not as broad and varied as for School 1 but include

intramural athletics (boys and girls), band, school papers,

dramatics, subject matter clubs, dances, and boys' inter-

school athletics.

In contrast to School 1, there is no homogeneous

grouping and no acceleration is permitted; however, like

School 1, there are several tracks. There are 9-11 full-

time teachers, of whom 70-79% are men. All of these

teachers have a Bachelor's degree and none has any higher

degree, only one or two having any graduate training. All

of the teachers are state-certified, and average 15 years

or more of full-time teaching experience. Beginning teachers

start at #3500-3999 per year, and turn-over last year was

zero.

Transfers last year were less than 4$%, while drop-out

from lOth-12th *grade averaged 10-19%. Only 10-19% of the

boys and 0-9% of the girls go on to college; delinquency
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rate was about 1%.
i, No citizens' group has recently studied the school ,

Sand only'T-13% of the pments. are er of the PTA,

which meets monthly. The school serves a rural farm area

in which the residences are primarily moderate-priced homes

about 25-29 years old. Per-pupil expenditures last year

were about $233. Community facilities include library,

4-H,. Scouts, .nd public recreation center.

The principal of the school is a man of 50-54 who has

had all of his teaching and administrative experience (15-19

years) in this school. He holds a 4-year degree with 50 or

more credits in education.

The courses offered are those of a comprehensive high

school but are considerably less varied than those of

School 1. No fine aerts are offered and Latin is the only

language offered, as compared to Spanish, French, Latin,

and Hebrew in School 1. Four agriculture courses are

offered, however.

School 3. This is a moderate sized, non.-ublic

school located in the largest city of a western state. It

has a total enrollment of 196 boys and 352 girls in the top

four of its 12 grades. It is fully accredited and operates

on a 177-day school year, with 6 periods of 55 or more

minutes a day. Classes average 27-29 students, who are

given 2-3 hours per day of homework and no study halls.

Special separate classes are provided only for reading

difficulty and m-th difficulty; and "Dean's List", special

awards, and accelerated math, science, and language curricula

are provided for superior students. Numerical grades are

assigned on primarily the basis of subject matter achievement



and are used with test and staff jud ent to make class

assigments. Students can take both new and repeat work in

steer school, but no adult education is offered. In con-

trast to Schools 1 and 2, religious education is contained

I in the regular curriculum. Enrollment is about the- same as

last year, with daily absenteeism averaging 6-8%. Adminis-

trative, supervisory, guidance, and clerical personnel are

needed.

The building is less than five years old and .is equipped

with a library of more than 2700 books,. It has essentially

the same equipment as Schools 1 and 2. Extra-curriculars

include school government, magazine, athletics, subject

matter clubs, glee club and band, drama, debate, and religious

club.

May courses are grouped homogeneously and there are

several tracks, but no acceleration is permitted.

.There are about 21-23 full-time teachers and 9-11

regular part-time teachers; only 10-19% of the full-time

teachers are men, and about 12-14 of the full-time teachers

have a Bachelor's degree, while 9-11 have a Master's degree.

About 90-99% are state-certified, and only 50-59% are teach-

ing in their major area of preparation. Starting salaries

are $350043999 per year, and average years of full-time

teaching experience are 12-14.

Transfers last year accounted for 5-9% of enrollment;

both delinquency and drop-out rates were nil. However, only

2D-29% of the boys and 10.-49% of the girls go on to college.

' 4 Less than 4% of the students take repeat or remedial suer

work, but 5-9% are in remedial math and 10-14% in remedial

reading or English.
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No citizens' group has recently studied the school,

but more than 63% of the parents are mebers of the monthly

PTA. Pupils attending the school .come from areas scattered

over the entire city and from all types of homes of all ages.

Per-pupil expenditure last year (not comparable to public

schools for various reasons) was reported as $ 100. Public

facilities include library, museum, concerts, and Scouts.

The principal of this school is a woman 35-39 years of

age who has had 15-19 years of teaching experience, less

than 5 years as principal, and is in her first year as

principal of this school. She holds a Mster's degree and

has had 40-49 credit hours Of education courses.

.Courses offered are those of a general comprehensive

high school. Latin, French, and Spanish are given, but

very little is offered in industrial arts and nothing in

trade and vocational education. Several religion courses

are offered, as are music and fine arts.

.A Final Word. It was necessary to develop a single

questionnaire to be used for all schools in the study. In

practice, some problems resulted from this approach. For

example, some questions in the final form were well phrased

for junior high schools; in some cases, schools in some of

the special testing were not secondary schools at all. How-

ever, a great majority of these difficulties have been

eliminated by contacting a few schools for more information

and by careful examination and coding of responses. When

necessary, the aid of the Regional Coordinators was used to

help complete the questionnaires and clarify them after they

were initially filled out.

Final.ly, it should be noted that, broad as the
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information requested in the Quaestionnaire many be,, it forms

only a aim'I part of ths iorant questions wh~ich might

have been asked. As pointed out before, the most difficult

task which faced the staff.-(and the Panel) concerning this

~ QpestionnaireL was not iihat to include,. but what to exclude.

Vocisions, were made in this respect on the basis of those

I item of information 'which appeared most relevant to the

analysis of the other data being collected; those which

semd nust important in their -own right;, and those -whIch

~~ appewmd to be retombly. accessible to the school principal.

It is unfortunate but unaoidable that the data for izWy

important studies were thus left out in order to make room.

for Ldata considered more important, or more appropriate by

the Panel sod. the staff.
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AND THE COUNBEL'S QUMI ff(CTh

Early in the plmnning stages, of the project a single

quesbionc tre was considered vbich included questions on

guidance and counseling as a pert of the general question-

naire to be ccopleted by the principal at each school.

This approach was soon abandoned upon the recomndations

of our advisory panels (Educational Research Panel and the

Guidance and Counseling Panel). There were several reasons

for this. First, the volume of information that was wanted

from each school seemed to be too large to be answered by

the principal. Therefore, the staff and panels felt that

many questions might be retained if smeoe other than the

school principal was asked to cmlete questionnaire mater-

ial. Secnd, it seemed possible that the guidance officer

in eamh s ool nigt be better infoased tha the principal

on my of the guldance progm details, Third, guidmnce

ad conseling was one part of the school's progpms on

which it seemed desirable to gather more detail since
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guidance people are those for vhom Project lalent' s re-

search efforts would be likely to have the greatest meaning.

And fourthj, current information on guidance programs and

on counselors in our high schools vas deemed an appropriate

topic for the study. The guidance field had been expanding

quite rapidly suggesting that information gained from

earlier studies vould be out of date.,

It seemed desirable to gatber information on guidance

programs for several reasons. We wanted to investigate on

a national basis the ways in which hi& schools provide

for guidance. Questions about the school's facilities for

guidance. the number of counselors employed, administra-

tive arrangements for guidance, the extent to which tests

are used, and other topics seemed relevant. We wanted to

learn about the voys in which guidance programs are inte-

grated into school programs. In order to do this, we would

have to have information that would enable us to compare

the school characteristics with guidance program character-

istics. An example of such a comparison might involve com-

paring school size with the number of counselors employed.

With our data, we would be able to compare schools on their

guidance programs as well as on other characteristics.

Comparisons of this sort might prove useful to administra-

tons - aug gstdog needed changes.

We vanted to correlate information on the guidance

program with the student's test scores and questionnaire

resposes. Ve thou&ht it desirable to be able to investigate,

other factors equal, if guidance has a measurable correlation

with students' test performance, aspirations, or plans for
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college. We wanted, too, to correlate data on guidance

tprograms and procedures with some criteria of student

behavior including quitting high school, attending college,

obtaining a scholarship or a student loan, or choosing anIappropriate vocation. Research on the last two topics

would help to clarify the role that guidance plays in the

development of our high school students. For example, it

might be expected that if guidance is being effectively

& carried out in our schools that the number of students

who. quit school might decrease, that deserving students

would be helped to gain scholarships or student loans, and

that students would choose colleges and vocations more

appropriately.

The Project Talent Study of Guidance and Counseling

The Guidance Program Questionnaire and the Counselor's

Questionnaire were developed in about the same way as the

School Characteristics Questionnaire described in the pre-

vious chapter. The Counseling and Guidance Panel recco-

mended topics and issues for study. The staff reviewed

these recommendations in the light of current research and

the objectives of the Project and submitted preliminary

versions of the questionnaires to the panel for review and

conent.

The first questionnaire submitted to the panel included

questions about the guidance program and about the counse-

lore in a single form. After reviewing this form, staff

and pwel agreed that the questions about the counselors

should be placed on a separate form. In this way, each

counselor could answer questions about his own education

and experiences. The newly revised questionnaire was
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subz4tted to the Panel for a final review at its meeting

in October '959. The sug sttons and recommendations of

the October panel meeting were then incorporated with the

reviqd questionnaire to make the final form of-the ques-

tionqire.

Bach school was asked to complete two questionnaires,

the Guidance Program Questionnaire (GPQ) and the Counse-

lor's Questionnaire (CQ). The GPQ was completed by the

guidance officer or the principal, if the school had no

guidU~e officer. The CQ was completed by each counselor

in the school who devoted twenty percent or more of his

time to guidance and counseling duties. The GPQ included

24 poes of questions and over 200 items of information.

The CQ included six pages of questions and about 75 items

of information. In most cases the questionnaires were

preocoded, but write-in responses were permitted for ques-

tions on which choices other than those presented might be

possible. We felt that the variety of school practices

were not necessarily completely known at this time. There-

fore, well-documented choices were presented in pre-coded

form, but the option to write in another response was pre-

sented. Answers were marked directly on the questionnaires.

Upon return to the Project office, each questionnaire was

reviewed for completeness. Incomplete questionnaires were

retmu'nd to the school for completion. Next the question-

noires vere coded and the data were punched on 334 cards

for processing.

A variety of item types was used, including multiple

choice, yes-no, rating scales, check list, write-in, and
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paragraph. Following are some sample items:

How many years ago did your school
organize a guidance program?

1. Less thano year ago (this school year)

( 3. 2 years ago
4 ( ) 4.3 years ago

5. 4 years ago
years ago( 7. 6 or 7 years ago

( 8. 8 or 9 years ago

( 9. loto 15 years ago
( )1. 16 years ago or longer

11. For each of the following, how oftEn 'oes
the counselor call the student's parents
for a conference? Mark your answers as
follows:

1. Always
2. Frequently
3. Occasionally
4. Rarely
5. Never

a. For discipllnarv repgrns
b. Low grades

The topics on which information was requested were as

follows:

The Guidance program Questionnaire:

1. Scope of the program. This section asked whether or

not the school had a guidance program. If there was

a program in the school, further questions were

asked about the size of the guidance staff, ade-

quacy of facilities for guidance, and referral

facilities in the community.

2. Types of aids and guidance provided by the counselors

and the program. This is partly a matter of problems

brought to counselors by the students and partly a

matter of the counselor scheduling conferences with

students and parents. It also includes special

courses such as occupations, and means of imparting
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educational and vocational information.

3. Post growth of the program. In this section

questions are asked about expansion of the

guidance pIogram. in recent years.

4. Plans for expansion. This section is similar

to the previous one but asks about additions to

be made to the guidance program in the next few

years.

5. The testing program. This section is largely

concerned with nationally standardized tests

and inventories. There are many kinds of tests

and inventories including the well-known intelli-

gence tests, aptitude batteries, achievement

batteries, interest inventories, adjustment in-

ventories, etc. In addition, there are lesser

known tests of special aptitudes such as those

used to assess aptitude for art or music.

Equally important are the express purposes

for which tests are used. The same test may be

used to provide information to students and parents

on school progress, educational potential) or

occupational potential. Similarly, the same test

might be used to evaluate the progress of the

school, to assign students to curricula, or to

provide information to prospective employers,

colleges, or scholarship agencies.

The Counlor's Questionnaire:

1. Duties performed. This section included

questions on the proportion of time spent in

guidance and counseling duties versus other
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functions, such as teaching, administration, and

the like. Information was obtained on the propor-

tion of their guidance time spent in various

J duties, such as counseling, testing, staff dis-

cussions, preparing reports, etc.

2. Education and training. Questions included de-

grees obtained, coursework related to guidance

and counseling, and how their training in gui-

dance and counseling was obtained (i.e., through

college, the school system, or on the Job).

3. Experience. Questions were asked about the

number of ytars of experience in teaching and

in guidance and counseling.

4. Professional certification, participation, and

interest. Professionalism in the guidance field

may be reflected in a number of ways. Questions

were asked about state or local certification,

professional organizations of which they are a

member, meetings of professional societies which

they have attended, and professional magazines

which they have read.

5. Objectives of guidance and counseling. This

question explored the counselor's point of view

on the important contributions he can make to the

lives of his students.

6. Paragraphs. Two questions were included for

vhich the counselor was asked to provide his

views at length. One question asked the counselor

to list the activities that should ideally be
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included in a guidance programp, and the amount

of time to be devoted to each. The second ques-

tion described a hypothetical "case study" and

asked the counselor to tell how he would handle

the situation.

7. Other questions asked about the counselor's

sex, age, and salary.

The analysis of the data involves statistical com-

putations from which useful information can be derived.

Among the statistical analyses that will be performed are

the following:

1. Weighted frequency distributions or

"population estimates". A "population

estimate" approximates the frequency dis-

tribution in the nation from the distribu-

tion in the sample. In Project Talent, we

drew a 5 percent sample, therefore all of

the population estimates will be based on

this sample. Some examples of the infor-

mation we plan to obtain from the Guidance

Questionnaire and the Counseling Question-

naire using this method include estimates

of the number of schools that have formal

guidance programs, the number of full-time

and part-time counselors in the country and

the number of counselors with differing years

of experience. The sae type of analysis can

also be made for regional areas and for urban-

rural areas within the country.
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2. Cross-tabulations. Questions can be cross-

tabulated in order to pin more detailed

information about guidance progam and

counselors. For example, one analysis

we anticipate conducting will compare the

school enrollment with whether the school

has a guidance program. From this comparison,

we would be able to learn whether larer

schools have guidance programs more fre-

quently than saler schools, or vhether the

size of the school makes any difference at

all. In the Counselor's Questionnaire, we plan

to cmare such things as the counselor's age

with his college coursework in guidance.

3. Proportions or percents. Among the propor-

tions that will be computed are the propor-

tion of the schools that have guidance pro-

grams, the proportion of counselors of each

sex, the proportion of counselors with the

master's degree, and the proportion of

counselors in each region of the country.

Many others will be included.

4. Correlation. We will calculate coefficients

of correlation which will indicate the de-

gree to which certain guidance or counselor

characteristics are found together.' For

example, it will be possible to determine

the extent to which large schools have gui-

dance programs with many counselors. These

calculations permit consideration of many
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characteristics at once instead of indivi-

dually. Resulte from studies of relationships

are often more enlightqning when the behaviors

themselves are quite complex. Methodology

will'also involve use of multiple correlations

and partial correlations.

With these analytical methods, we plan to study some

salected aspects of guidance and counseling resources in

American high schools. This study will provide data on

hov te nAtion stands a&t the time of testing on each of

the cbArateristics of gu:Idance programs and counselors

mentioned in the outline of topics. This information

should be useful to leaders in education and guidance

for evauating needs for counselors, for counselor

traini.g, and for guidance facilities. In addition, the

information might be used by school administrators, prin-

cipals, and guidance officers as an aid for evaluating their

own schools' program of guidance by comparing themselves to

similar schools.

Research plans also include investigations of some

of the ways in which guidance and counseling may affect our

students. For example, we will attempt to investigate the

relationship of guidance to high school drop-out rate.

Research will also be conducted on the relationship of gui-

dance to helping students formulate college plans, obtain

scholarships, or choose a vocation.

I* rsults of Project Talent ae expected to contri-

bute greatly to the body of research information guidance

counselor's use in helping students. The counselors first

conceoy is, of course, to aid the student, using all
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possible resources at his disposal. Among the tools needed

for educational and vocational guidance are nationally

standardized, tests of aptitudes and abilities, and informa-

tion on personality, interests and background that ha*

4 demontrated, relevance to educational and vocational

success. Project Talent viii provide a peat deal of

this Information through its research results. Although

Project Talent tests will n~t be used commercially,

findings of the s~jidy should contribute 'IOthe &-eleop

ment of better methods for identifying each student's5

talents.
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CHAPTER XI

THE MINDS OF ANMRICAN YOUTH

Charles Martin

Left tackle Charles Martin (name fictitious) sat astride

a chair in the classroom, his huge bulk filling it and over-

flowing. He was writing a five-minute theme for Project

Talent on the topic "What High School Means to Me."

This is what he wrote:

"If I were to be dishonest, I would say I
obtained much from high school; but alas,
to my dismay, my honesty provides that I
should tell the truth. It meant a good
time"'

Charles (age 18) is the son of a small businessman in

comfortable cii'cumstances. Both of his parents were high

school graduates. He learned to dance at twelve, has two

dates a week, and expects to marry at nineteen. He expects

to go to college an stady engineering. He has had six

smesters of mthemsatcs, ineluding two mathe of calc3s,

and has mde straight A's in his mathemtics. His other

grades are mostly A's. However, he has had no foreign lan-

guage. Charles is interested in many things.' He says he

would like very much to be a Naval officer, chemical engineer,
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aeronuItical sagner elec O6t4ronics techuicia, professional

athlete, e3eotrieal engineer, i-ing agineer, sports uspire

or. refreesp medhanical emnginsesr, mathmatieiaa, Air Forme

Officer, college prlofessor, psycho2agist,* menber of the

Presidant-ts abixet, judge, U. S. Bemterp U. to a' Wass-

man. He ersss a strong liking for basketball, football,

track, algelbra, exploring, and basebal.

For his th an *Xy Views of an Ideal Occupation",

Charles wrote:

"it seems Only ZatUwal tat we. Wuld o
an ideal ecoupation. To be perfectly ftak,
I have't miQh conception Of iehat I iih to
enter. Perka~ps as college progresses my
solution will show itself."

Charles apparently in getting Off to a for tunate start

in life. He appears to have considerable talent, and plans

to go on to college. Hoveyer,, a number of questions, arise

in connection with how one might consider Charles' case from

the point of view of a counselo.. For one thing, what of

the lack of a foreign language? Will this stand in the wy

of his admission to a college that an aksimximm develops'

mont of his talints? Will he end up later in life regretting

his lack of a foreign languiage?

Are Charles' work habits what they should be to continue

to ake good grades at a really tough engineering school?

Is he being sufficiently challenged by the school he has been

attending?

Charlas is a gpod example of a stt with hMg taleits

ib akes on& and"es al pleAs to pe to aellegs =A yet

Jight have profited bW te right swr% Of coVAse1ing in tUe

earlier high school grades.
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Sophia Martinotti

Sophia (age 17, name fictitious) wants to be a privatd,

secretary; she doesn't want to go to college. For her theme

she wrote:

"High school means the necessary education
in order to get the job I want after high
school. If I quit high school I probably
wouldn't be able to be a private secretary
as I hoe~~_ to beo f I got a job withoutIcompleting high school I wouldn't get as
good a job as I want and I also wouldn't
get enough pay.

For her other theme on an ideal occupation, she wrote:

"After I graduate from high school, I would
like to be a secretary (if possible, a
private secretary). I would like to earn a-
bout $3,500 to $5,000 annually. I think a
secretary earns enough money to live comfort-
ably with a permanent job and stable income."

Sophia lives in a six-room apartment with her mother,

father, and five brothers and sisters. Both parents work

and are union members. She expects to marry at twenty-one

or twenty-two years of age and expects to have four children.

She expresses a high degree of interest in such occupations

as airline hostess, secretary, typist, housewife,

and also such activities as doing clerical work, helping the

poor, learning about diseases, and swimming.

She had her first date at thirteen or fourteen, and

dates about once a week. She has gone steady twice.

She reads over twenty-one books a year, but mostly

books classified as adventure& histories, or love stories.

She studies one to four hours per week and is taking a com-

mercial course. She has had three or four semesters of math

and six semesters of foreign language in the commercial cur-

riculum. Her grades are B's or better except in science

and foreign language, where they are C's. She says most of

her friends don't expect to go to college, and that 5he



would not borrow money for college. Sophia wrote two well-

written themes indicating a potential for profiting by col-

oleg attendance. Her patterns of information and school

grades indicate also that she might profit from instruction

at an approrimteo13*e!

Many of those qualified for college but not planning to

attend are similar to the case of Sophia. In dealing with a

case of this sort, the counselor needs the ebAp of accurate

scholastic ability measures in order to help predict how

well she would do at various kinds of colleges. Counseling

is also very important in these cases at the time the basic

choice is made to take a counercial rather than an academic

curriculum.

Sophia also doesn't believe that college has much of

value to offer to her. What could the counselor and the

school have done to give her a more favorable attitude towards

college? What will Sophia herself think in future years of

her decision not to go to college?

Fred Stone

Fred Stone (name fictitious) wrote:

"I think a ideal occupation would be that
of a Dentist because people will alway have
teeth to be fists."

And this one:

"High School means to me it is where
you get your finl egcation be for
going out in the world."

Here is hov Fred describes himself, his family and his

life plans:

Fred was 16 years old when he wrote these themes. He's

about 5'10" tall, weight about 155 pounds, and is in the llth

grade. He lives with his mother, father, two older sisters,
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and one younger brother in a house which has 1 or 12 rooms.

They are buying the house, which has a value between $1000

j and $15,000. They live in a community of about 25,000 in a

western state. His father is about 52 years old, a semi-

t skilled worker for a rather large company. He is not a

supervisor. His mother is 10 years younger, She has been

a nurse., but is primari.y a haousewife now. Fred corinders

his family to be "well-to-do". The family income is between

$9,000 and $22$000-

What is his family home like? Fred has a room of his

awn, his own desk and typenriter. The family has 'most of

the modern conveniences--electric dishwasher, aut.,atic

washer and dryer, refrigerator, vacuum cleaner, food freezer,

telephone, radio, pltonogra-ph, sterling silver, paintings,

wall-to-wall car&,peting, ani dr apes. They have hi-f-, records,

and quite a bit of sports equipment. They have many hAnd

and power tools.

Although they- have between 100 and 250 books in their

home, the main reading apparen' ly consists of magazines- I

ladies', men's, movie, mechanical, news, business, eto. H

The family has two cars., the newest of which is a .19154

model.

Fred's parents are both native-born. His father is

actige in church, but his mother is not. They both do some

work in the PTA. His mother is active in the League of

Women Voters and other civic organizations, but his father

takes no interest in politics and does not belong to any,

f . civic groups. Fred doesn' t know how much education his

Ifolks have.

Fred says he is in excellent health. He had the usual
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childhood diseases, but has only been out of school & day

or two at a time. He sleeps 8 hours a'night. On veekends

he stays up until 12. Although he learned to drive at 13

(driver training school) he isnit allowed to take either

of the family cars.

He first began dating at 13--has about 3 dates a week

now; he has gone steady once.

Fred says he really isn't interested in school. This,

he says) is why his attention vanders; he can't concentrate;

he doesn't keep up to date on assigents. In fact,.he's

behind most of the time. He doesn't feel that the courses

will help him after he gets out of school.

When he gets an assignment, he isn't always sure of

of vhat he is to do. He's not a fast reader (he pronounces

words to himself), but he does understand vhat he reads.

When he turns something in, most of the time his teachers

tell him that-it's sloppy. He's careless about spelling

and English, vhich pulls his grades down. Not paying at-

tention in class has hurt his grades most of the time, too.

He doesn't consider school work a challenge.

He studies on an average of seven hours a week. He

reports that he is a C to D student. His school record,

themes, and very poor scores oU all the information tests

agree in indicating a very poor prognosis for success at

college.

Fred has been active in clubs. He played on two ath-

letic teams, and reports he was captain of one. Be learned

to dance when he Vap 13.

Fred likes to hunt and fish, and has often gone in for

gardening, sports, and repairing cars. In addition, he goes
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to concerts, plays, museums, etc.

He helps out around the house about 8 hours a week,

and works 21 hours a week to earn money. If he needs more

spending money, he gets it from his family.

In the last year, he has read fewer than 5 books out-

side of school requirements, and these are of the western

adventure, science fiction, comic book types.

Fred made up his mind in the 7th grade that he wanted

to be an engineer. He has had many discussions with his

teachers and counselors regarding college. Perhaps as a

result, he has decided that he will likely to go to a busi-

ness school--part-time--or ajunior college. His plans are

indefinite--he may go,',but expects it to last less than four

0 years. His parents want him to have a college degree, but

he says he can expect no financial help from them. Rather,

he will have to depend on other sources--working, scholar-

ships, etc. He would not consider taking out a loan to get

through school.

Despite his lowered level of aspiration,. he expects to

be earning $25,000 twenty years after high school graduation,

and wouldn't be satisfied with less.

He expects to go into service by getting an ROTC com-

mission. He dislikes the thought of a permanent military

career, however, but might consider it if the salary were

better.

Fred considers job factors in the following order of

importance:

Security

Freedom of decision

Good income



XI-8
Friendly associates

Promotion

Importance of work

However, to improve himself from one job to another,

he puts the factors in this order:

Good income

Promotion

Better Supervisor

Better associates

Importance of work

Security

He hopes and expects to be "well-to-do", and have one

child.

Fred presents a tough problem for a counselor. Al-

though he has always wanted to be an engineer, he appears

to lack the qualities which will move him toward that goal.

If he c _ui.even-get into college with his grades, his

habits, his lack of interest in school, his low test scores,

and his past history indicate that he is not a good bet to

succeed. Even after dropping back to a more realistic

goal--business school or junior college--he remains uncer-

tain and indefinite about his plans ...... Maybe he'll go....

but he expects it to be for less than four years.

Fred may be typical of many students his age who expect

to succeed almost by a magical process, without knowing what

it really takes to become a $25,000-a-year person. His

coumselor shoud begin now to reorient his goals to a more

realistic level.

Perhaps Fred has subconsciously done this to som degree

when he says that:
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"High School means to me it is where you
get your finl egcation be for going out
in the world." --

If Fred's test scores show up some specific aptitudes

outside of the academic area, he might still be able to be

guided into a useful and important occupational niche. Right

now his potential in life does not look encouraging without

proper guidance.

The two themes written by each student reveal knowledge of

effective expression, punctuation, spelling, and English usage,

but also seem to reveal in meat cases something about basic

attitudes, values, and other important insights regarding the

student's thinking and his basic personality and temperament.

Initially, it will not be possible to score both themes for

all 440,000 students, but it is planned to score a small sample

of them to provide a base line for comparison. Later, during

the follow-up studies, it is planned to study the themes of

persons who end up in groups or categories of special interest,

such as statesmen, scientists, naval officers, and the like, or

also groups who are failures in life in spite of having many

talents.

Experience with the themes in a pilot study indicates that

it should be possible to derive from these themes measures of

altruism, scholarship, basic value systems, and the self-concept.

This may result in some contribution to the basic arts of per-

sonality, attitude, and values measurement. It should also

result in substantial new insights into the structure of motiva-

tion. for specific careers, including military careers.

Initial analyses of the themes should determine what

kinds of scores can be obtained from them. The scores
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derived from the themes vould then be. related to U of the

- other measures available on the same individual in order

to help define vhat the new scores mean in terms of con-

sistency and overlap with other known measures.

The first step in the analysis of the Talent results

will be a complete analysis of a carefully dravn sub-smple

of all the students who took the Battery. This sub-sample

will be used to make a thematic analysis to tabulate the

frequency of occurrence of specific them topics. In

this thematic analysis a "theme topic" is defined as being

an identifiable basic attitude value or the like, such as

altruism, social activities, learning something, making Mon-

ey, military service, or the like. After this has been done,

a limited number of the more common "theme topics" will be

integrated into a scoring system.

While various scoiring systems should be experimented

with, it is believed, on the basis of pilot studies, that

the most promising approach is to have trained readers read

the theme, make a number of ratings, and at the same time

punch these ratings into a card. One score might be obtained

by rating the theme on a 9-point scale in terms of adequacy

of writing. The other ratings would be mostly on a presence-

absence basis where the rating indicates the mention of a

given predefined topic. These readings and ratings would

be obtained independently and checks would be made on the

consistency of scorin After the -preliminary st of

scores had been derived. from the thmes, they will be sub-
jected to statistical analysis to determine their inter-

relationships as well as their relationships with the other

measures available on the same subjects.
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The research on the themes should produce a va.lua.ble

new Approach to the scoring ad quatitative analysia of

samples of writing for both quality of writing and for mazy

measures of value systems, attitudos, self-concepts and

tepermMts Th final outao should be a generalized

system applicable over a wide renge of topics and content
~~of compositions. .

*While the fi&3 scoring system for the essays has not

yet been worked out, it is believed that the examnatien of

a few samples of these cm illustrate sane of the different

types of values dhich 'seem U merge.

May studexts see education esueniaUly as specific job

training. Mhis is true both at the college ad the high

school terminal level. Some samples of these are given

W below:

Girl aged 15. (OccuPation)

!'I would like to go into the field of
costume design after a few years or so of
college. Before I enter colleage (if I
decide to go) I would like to go to busi-
ness school for a few months. go in case
I don't get a job in the field of costume
design right avay, I will be equipped for
secretarial work."

Boy aged 17. (High School)

"In everyday life I think that school doesn't
mes much to me. I thitnk that I am going
because my mother and father axe keeping me
there. But vhen you get dcnm to brass tacks,
schooi. is the basis of my extire future as
well as every other studmet's in my class.
Withet gOiXg to hig school, it would be
vexy difficult to got a goot job which vouA
satisfy ym. So I think %hxt -vewy student
Ahould keep a going to school until he
pam4mates and then he would have a better
thang¢e to get a job."
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03L the other hand., a muber of studeat have very

stronly j xpsed, desires to be of social. service to others.

lxsupl*s of this are given below:

Girl aged. 18. (Co PatS0o0

"To me teaching in the, elesietarv school
level, is the ideal Profession. It, covers
ma sxollemt field sad reouire &ddcationi.
!flis ideal occupation should, san. does hold
uy interest. What~ cauld. be more rewarding
thea molding and shaping the Mindsa of to-.
norrwws citizens. M2iey aat measure
the Sattsafttion gwaI frees tuig Prfession."

Boyr agd, 19. (Qoccpation)

"TM ideal piece of work I vwild enjoy
ham'in~g would be somethiag in line of social
working awo delinquents in low York or
mayvba a job as aa artist. These j~obs are
botha creative jobs. m& I thinuk more suited
for this type of work, Amr it gives me a
obhmae to express my s*If and maybe helping
a job or tw like myself.

Of eoo~r, a em thins in many essays :is money or

material goods or material succesos, expiessad in a number

of ways. Exumples, are given belovi

Boy aged 1T. (Occupatioz)

wI believe that the ideal occupation is a
laryer. A lavyer doesn tt have to got paid
by the week or month) buat by the case . Sam
cases yield him more than the average
persoms total vages for a yewr. Buit of
course there ax* all different tyrpes of
lawyers, such as crimin~al, Businesso."

B~ aged I7. (Occupation)

Soue studmmts are very secarity consejous and this seem

to loom. large in their thinking and planning. Examples are

given below:
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air! agd 15. (High school)

"In mr aixd high school means a Jnolge of
th'Is I can ear7 wiIh me iWo the yea".
It sobU forth a lot f mmorwies I an cherish
sn& ass daws to my childxt. htt mostly
high .eloo MIns seurity for the future."

Bev aged. 1.6 (oscuVpAiOn)

"1 veuld like a good osoupation with
asoriiy az raft for aasma t. I
we"li 1± a job with a salax7 of 415,000
or moe a year an& snd. vrkins conditions
and ziee people to vrk with."

Seme stuAents seew to give consierable importanc, to

learning as a goal in itself. Sem give amuh importace to

achievement, the attaimment of fame, becoming successful.

Girl. aged 15 (Occupation)
49 "TO me an ideal occupation is teaching,

aghing givs you a satiefaction in know-
imS that you are helping others to learn,
eaaciag also broadens your ewu pmsenal

knowledge. I want to be a teacher because
I think that teachers are ng the nost
calet for professions of this day. Some
students are not gaining the knw2edge they
shol d because the teachers are not teaching
rerlyo. I plan to teach to the beut of

my ability and help others all I aan. This
is ny idea of an ideal occupation."

Girl aged 11. (High School)

"I hare alwms enjoyed school and done my
best to get good marks. High school is the
last laP in education before college and
extrimn* important. High sehool is the
eduncationl foundation of our education to
am. It is a determining factor on what
our future lives shall be lik. High
school also els to develo om's person-
alit ma abiUli to goet ang vLth others.
M~ix too is part of oe's education."

o a A tdt si

Other students stress social activity.
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say apt& %~T (High school)

"Rio h" is*3.£ a *an$ to NVW wysef
for a*U aet SWa. $sh4* j IVAt eesiA24-r
Aibbeugh I utpSat high 00001 U be
me as =LdL A puuibl.e, 94W 00 riVS Of
Q01f0" 461S', I s3.se w0cpmt it to WPiLar

m oatly. A tiae amixi U yi'y gb"$ but

g±irl Sol ITy. (COMPSAW-.)

*I wfu WOe to Ue In a Woftes vkex
1 .u0A mot all1 tVyPe of ~iPOOPU mst"
1: wt sb* me~thol oespsisw% er of
yrft*iA3. I w~I& 1"t7 uuk Ukt Ue

&e OwbUfe y~ue 4asmuab seafte.y

74 is hovot thiat t0he infotmtif Obba4MLU* frm the

*saars ifl .~ps~jpa~ttheobjqebi toos, s&

etieiamiY xfstio ixgiyi*& a ieeu2* &sci

tion Of the youth it the OWu4.
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dKAPTZ XII

WM HAVE WE1ARNK FRMJ MRon= TALENTt

First and foremost, we have learned that a national

census of the *titudes and achievements of American youth

is feasible and can be done. The data-gathering phase has

been completed successfully with excellent cooperation from

all the individuals involved. Preliminary inspection and

an.alsis of the data indicate that the students cooperated

and were well motivated, and the teachers in the schools did

a good job of giving the tests and collecting the M+a.

While this in itself may not appear very difficult to

accomplish, consider that nearly one and one-quarter milUon

individuals had to cooperate to make the study possible.

.Approximately 5000 school board members and 750 superinten-

dents had to Wgree to cooperate and to devote two full days

of their instructional program to the collection of data for

the Project. Approximately 750,000 parents and guardians

and approximately 40,000 students were involved. Approxi -

mately 1400 principals and headmasters, 1500 counselors,

and 18,000 teachers were responsible for the actual giving
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of the tests and collection of data. Bach school also

filled out a 50-page questionnaire.

In moet cases the students were tested by. their

teachers in smil groups of 25 or so. The 90 Regional

Coordinators took the Project to the schools and were

responsible for. all the field vork. ApproxImtely 60

advisers and consultants supported the staff of seven

professional research personnel who were responsible f6v

carrying out the Project. Probably no research project in

history has involved so many individuals so closely, and

certainly no large research project of this mgnitude has

been a thoroughly decentralized. Non-cooperation by any

link in this chain .:.ould have made it impossible to odm-

plete the Project.

n particular, the schools and teachers really outdid

themselves in carrying out such a massive testing program.

.any schools which had never before done very much testing

carried out the program with enthusiasm. Und-er the general

guidance of the Regional Coordinators, the teachers did a

very satisfactory job of giving the tests and collecting

data.

The enthusiastic response and cooperation of this

large group indicated that, collectively, they have great

faith in the vitality and adaptiveness of the American

systems of education. hile these hundreds of thousands of

individuals differ in may important wys in their approach

to life and education, they united in support of Project

Talent in the belief that it ft'good to learn more about our

youth and our schools and that this knowledge vill help us

to adapt to the challenges of our- modern world.
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Now that the data have been collected, what will we

learn about our youth? From the preliminary analysis of

the data during the first year or two, we will learn a

great deal about the basic -talents, achievements, aims,

I perceptions, aspirations, pans, and values of American

youth.

-We will learn what e wi
-ut wat -o -e - -1ko

what proportion .of boys and girls of various ages in differ-

ent grades would like to. become chemists, auto mechanics,

iwuicians, research scientists, actors,ovetmes, pro-

fessional athletes, doctors, lawyers, politicians, high

school teachers, college professors, religious workers,

-President of the United States, and so on.

-We will learn what youth wants to do. -We will learn

what proportion of the various eategoriq of youth like such

activities as reading, fishing, basketball, saving moty,

buying stocks,. studying algebra, becoming a millionaire,

hunting, reading poetry, playing baseball, campaigning for

political office, owning their own business, helping their

parents, visiting art galleries, playing chess, watching

television, studying foreign languages, teaching children,

reading literature, going to school, military drilling, and

doing many other similar things.

We will learn what youth knows. We will learn what

young people know about science, guns, fishing, military

activities, architecture, medicine, animls, gazes, languages,

business, foods, boats, *otograpy, theater, geography, art,

:swimig, literature, the Bible, nsic, social studies,

;farming, mthemtics, electronics, mechanics, etc.



We w learn what youth wll be able to do. From the

aptitude and achievement test scores we will be able to

estimate the capability of our youth for ouch important

activities as attending different kinds of colleges, An

for absorbing training in many important activities in mili-

tary and civilian life such as electronics, mechanics, cleri-

cal and secretarial work, or learning foreign languages.

We will sketch out the life history of American Youth.

*lFor various categories of our youth we will have information

on the percent ena in numerous hobbies and activities.

..We will learn about their work experiences--their part-time

work and sumer Jobs and the number of hours they spend per

week doing chores at home. In the very important area of

dating, we will learn how old they were when they had their

first date, how many times they have gone steady, how often

they have dates, and also at what age they learned to dance.

This information should be extremely valuable to *%Wy as a

'factor Iie iWstdy habits, staying in school , ,ga* to

college, making grades, and the like. We will learn much

about the reading and study habits of young people in re-

lation to the grades they make and the way they carry for-

ward their education. We will learn about their marriage

plans. This is very important in regard to whether they go

to college. We will learn much about the driving and auto-

mobile activities of youth. It is well-known from previous

studies that these are very important in relation to study-

ing and making good gr*Aes. We will learn a great deal

about the future plans of American youth in relation to

college, military careers, planned occupations, professions,

etc.
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From all of this will emerge comprehensive pictures of

'the various types of American youth in relation to their

schools and homes. This information should be of great

interest and value to all those concerned with educating

our youth and dealing with their problems.

Studying Effects of Teaching

There is much discussion these days about changes in

American education. Proposals have been made to get rid of.

all the small schools, make the classes staller, pay the

teachers more, use different instructional methods, revise

the curriculum, and many others. All of these cost money,

and probably most of them would have a favorable effect on

the schools. However, very little is known about what the

relationship is between class size and how much the students

learn; or about the proportion going to college or the like,

with other things held constant, such as the kind of commnity

the school serves. Likewise, we have little information on

the effects of any school practice on the ultimate goal to-

ward which the schools are working. In particular, very

little is known about how different ways of educating the

gifted and those with special talents affect the extent to

which they obtain maximum utilization and fulfillment of

their talents.

To learn the answers to such questions, it is necessary

to study a very large number of students and their schools

and to do a thorough nation-wide follow-up of the students to

see to what extent their later behavior coincides with the

planned desirable outcome goals of the school. Within the

first year follow-up of FroJect Talent we will begin studying
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4g. . hy do some able students dislike studying,.and

how can the schools best 'encourage "thai to study more?

5. When -and how do students maks.! Important decisions

regar di ng, their educational and vocational careers? -Nov

my the teachers, counselors, and parents best assist youth

in umaking these decisions more wisely?

F~u:re. Publications

As the dlata from the testing a.nd follow-up studies are

analyzed they will be reported. in later-volumes of this same

series. Volume II, Edcational] and qgac.rgas i-the

American Agh School and Volum 41T, The American...

ScholStudent will be published in about twelve mnths.

Volume IV, The American. ig School Graduate -should appear

about a year later.

The general planned content for-Volumes II and. III is

given below:

Volume II

Educational and Guidance Prgrm in the American Rix School

A. Introduction: Brief over-all view of.Project Talent

B. Collecting the information

1. The tests--brief description

.2. The questionnaires

a.* How developed

b. How administered

C. Laife history of the American school

1. Types of secondary schools

2. The community served by the school

3. Expenditures

1f. The Principal

5. The faculty
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6. Class size

7. A.xdiasio., .assignment, promotion, and grading
policies

8. Homework

9. The school building

10. The library

U.. Double shifts

12. gurner 'school

13. Classes for special groups

ii . Treat ment of the gifted,

115. Foreign language instruction

'16. Religious education,

17. Abenteeism

18. .Student turn -over

19. Drop-out rate

2.College attendance-rate

21. Extra-curricular activities

22. Courses offered

D. The gu~idance programs of thi.. American school

1. Number of persons assigned full-time

2. Facilities for counseling

3. Facilities for referral

4i. Problems treated by counseling

5. Counseling procedures

6. Conferences with parents

7-. 1hat counselors do

8. Policy on reporting test results to students

9. Recent changes in propsan

10 ln o xaso fcusln

10. Plans for-expansion of cousing
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12. The use of tests

a. What kind

b. ..ow used

13. Vocation informtion pzogmsms

l~.The counselors

a. Sex,.-age, salary

b. rercent of time in cusln

c. Duties assigned

d.. Distribution Of time

* -Training -and experience

f. *Approach to counseling

R. Mkl~e results of educational and guidance practices

1. How to determine results -of school practices as
they affect life outcomes

2. .EffeCts on drop-out rate

3. Effects on-college attendance

4. Effects on occupational plans

5. Effects on life adjustment,

6. .Effects on amount learned

T'. Effects -on attitude toward learning

.8. Effects on reading skill

9. Effects on writing skill

10. Effects on sppe-ling ability

U.. .Effeetston motivation-for science careers

12.* Effects on motivation for nmthematics careers

13. Effects on economic attitudes

14i. Effects on military caretr plas

7. Plans for further volumes

Volume II

The American High School Student
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A. Introduction

B. The tests--vhat they measure

1. Deseription of tests

2. Mean, sandiad deviations,and .'s--rae
non-technically

3. Relationships to other eamn tests

C. The talents of American youth

.1. Test scores of bbyg;and girls

2. Students with high or-low grades in key subjects

3,. Students grouped by grade, age, father's occu-
pation, student's planned occupation

J.Country vs. city, regional differences

5. large vs. s=11 schools

6. Plans for college

T. Plans for military service

8. Drop-out intentions

9. .Mrriage plans

10. Science career plans

D.Telife history of American youth

1. Distributions by grade and sex for items on:

a. Hobbies

b. Clubs

c. Sports

d. Work

-e. Spending money and allowances

f. Dating, dancing, going steady

g. Reading habits

h. Study habits
i. -Pupils' prior school history

(U) Changing schoolsj (2) Absenteeism
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(3) Promotion

(4) Courses taken

(5) Grades received

(6) Counseling received

j..Family and home

() ather--age, occupation, education,
military service,,whether born in-U.8,,
language spoken, organizations belonged
to, income

.(2) Mother--age, education, working status,
income

(3) Brothers-and sisters--twins, .number of
children, birth order, -education

(4) Housing--rent paid or value of home,
number of rooms in home, number living
in home, books in home, tools, magazines,
appliances

(5) Where family lived previously

k. Age expect to marry, number of children
expected

1. Health status--height and weight, vision,
hearing handicaps, disease history, amount of
sleep

m. Special awards received

n. Driving--age learned to drive, car ownership,
driver training received at school

o. Plans

(1) Continue high school

(2) Go to college--what kind, when, how
many colleges appl4pd to, 'how far from
home, where expect to live, taking
National Merit Scholarship Tests, reasons
for college attendance, attitude toward
college, college plans of friends, atti-
tude of parents towrd college

(3) Mlitary service--lifetiue career in-
tentions, choice of service, .reasons

* for plan

(4) Occuations--desired occupation, expee-
ted ccupation, firmness of choice,
when decision made, who helped make
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decision, reasons for choice

(5)= FiWnia plazis--salary expected, savings
account, stocks and bonds, real estate,
life inaurance., install nt buying
reasons for. saving, how much wealth
expected

Cost of college

-(i): Willingness to borrow under various

conditions

(2) Amount of money needed

(3) Sources of support expected

R. What American youth knows

1. Wat 4gh -school students know about the following
(difttibutions of sub-scores or typical informntion
items in each.area):

Bible Science .Sports
Words 1Space Guns
Books Electronics Business
music Mechanics Geography
History Farming Foods
Mathematics Rome Economics Animals

F. How American youth reads

1. The Domain Test concept (sampling a defined domain
or area of skills)

2. How many words high "school students can use

3- How well they can spell

I. How well they can read

5. The correlates of reading skill--father's occupation,
mother's education, high -school grades, college
plans, the characteristics of good va. poor readers

G. The interests and activities of American youth

I. Science 7. -.Public service

2. Computation ma8. Iician

3. Mechanical--technical 9. Artistic

ii. Skilled trades 10. Business M eagment

5., Literary-linguistic l. .Sales

6. Social service 12. Office work



j 7 XII-13

13.- labor 15. Hunting and fishi:ng,

14d. farm and ranch 16. Sports

H. -Te personal qualities of American youth

3. Impul~siveness 9. Self-confidence

II. Vigor 10. Maturity. of pearonality

5. Calmness -11. Conventionality

6. Tidiness 12P. Theoreticality

I. Following telives of American youth

.1. 01oV-Up 13ploaneeerdns

2. hatweexpect to lean -about:

a.College attendance and success
b. Hig school drop-out
c. Etyinto occupations

d.Occupational satisfaction and success

e. Military service

if. Mabrriage, divorce, ci e

g. Social behavior problems

h.. Psychiatric probjlems

i. Creativity

j.Migration patterns of students with dLifeex-ent
talents
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Plans are less -definite for the Mast dbtA±.Ied content

of 'Volume IV, but in general, this ill ?eOz't thu 'rmma2± of

the- first of the one year follow-up Stusles. 'The sim~ws

whxo ime tested in 1960, will be fo3loabd up in The.

material that we collect from them will: then be related to

all of the material collected on the studenlts at the tim

they -were tested In 1960 and also to the information Collec-

ted about the schools at tbat time.- A large monct of inor-

nation should be r'eported in thio ,ol~~me regsding thur rk.

lationahip of tft ~originkllySetbered data to such t~ar

up mqasur-;s as school attendance and wxicasy the- kind of

course of study entered, high school drop-out, entry Into

octupst ions, occupational satisfaction -and success,, military

service, marriage, social behuvlior problem.s. psychiatric

-Problems, credtivity, and migration patternsa of studentm

with different talents.

-Prom, all of this will emerge eaun'em=ive pictures

-of the various :.types -of American yvizh in relatlor to their

schools and homes and'their plans and 6spirationss 1Vh3

information shoild b'le of grwt, intorest. and Tullw to IlU

those concerned ith-educating our youth and dealing with

their problem.


